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IMPROVED VARIABLE AUTOMATIC CUT-OFF. 

In the device lierewitli illustrated tlie inventor lias aimed 
to provide a variable automatie cut-off gear which may be 
applied to plain slide valve engines, and render the working 
of the same fully as economical as if they had been sjjecial- 
ly constructed in connection with an improved ajjparatus of 
the kind. 

A general view of the apparatus in position is given in 
Fig. 1, and the details will be understood from Figs. 2 and 
;i. h is so constructed that should the motion of the engine 
become too rapid, it will cut off the steam automatically at 
each stroke of the piston until the engine has been slowed 
down to (he i>roper speed. Beside the valve che.st isa sec- 
ondary chest. A, Fig. 3, in which is the valve, B. This 
chest has an exhaust port, C, and ports, D, leading to the 
cylinders, E, attached to the top of the main valve chest. 
Tlie chest. A, is connected to the main chest by a passage, 
so that the pressure may always be the same in both chests. 
In the cylinders, E, are spiral springs which rest upon .steam- 
tight pistons, to which are attached rods which pass down 
into the main valve chest and are attached to elbow levers, 
F. The holes in the chest through which the rods pass are 
made larger than the rods, so that the steam may have free 
passage. The elbow levers communicate, as shown, with 
plates, G, placed on top of the slide valves. These i)lates 
have ports through which the steam passes in its traverse 
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through the jiorts of the slide valve to the main cylinder 
ports. When the engine is running at ordinary speed the 
plates, G, are in .such a position that llieir ports may be di- 
rectly over the main ports. To the valve stem, IT, is at- 
tached an arm which carries a wedge-shaped head, I (.see 
Fig. 1), and through tliis i)asses the valve steam from the 
secondary chest. On the last mentioned stem are adjust- 
able collars, and also connected to the stem is a chain, J, 
which carries a weight, and which, after making one or two 
turns around the stem, communicates with a lever which is 
connected with the governor. 

With this const ruction, as the speed of the engine increases, 
the outward inovenient of the governor balls causes the 
lever to be deiiressed and the valve stem to be turned, so 
that the head on the arm will strike the collars on the stem 
and thus move the valve, B, on its seat. As this valve moves 
it connects one of the ports, D, with the exhaust, C, so that 
steam may e.scai)e from the upper i>art of the cylinder, Yj, 
with wiii('li said port is connected. This allows the steam 
[iressure of the main valve chest to raise the piston in said 
cylinder, E, and hence to move the i>late, G, with a positive 
motion to shut off steam. This liap|)ens at each stroke of 
the main piston until the siieed of the engine has been re- 
duced to its ordinary amount. 

We give indicator diagrams from an engine, fitted with 
this cut-off in Fig. 4. The valve gear ha.s been, we are iii- 
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formed, in successful operation for the past six months no 
H. Ij. Weston's engine, corner 29th street and Seventh ave- 
nue. New York city, wliere it may be seen in operation. 




Fig. 4. IMPROVED VARIABLE CUT OFF. 

For furtlier particulars relative to s.ale of patent, etc. (dated 
April 30, 1878), address the inventor, Mr. E. L. Dingley, 
112 Wooster street, New York city. 
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THE USES OF MECHANISM. 

The press reports inform us that at the beginning of the 
harvest season the farmers of Ohio were warned, through a 
circular letter signed " Working Men's Bread or Blood Com- 
mittee," that if they used mowing or reaping machines in 
getting in their crops, the machines would be destroyed and 
the barns containing the gathered crops would be burnt. 

The machines were used as a matter of course; and hap- 
pily the threatened destruction of machines and crops has 
not been attempted. Whether we arc to attribute the escape 
of the farmers lo their e.xtra vigilance or totlie absence of any 
considerable following to the ill-named committee, it is im- 
possible now to say. It would be pleasant to know that the 
latter reason was the true one, and that even among the low- 
est of the farm hands of the West there is no large number 
of men who keep up the ancient and witless feud against 
machinery. But what can we e.xpect of the untaught, when 
men in the higher ranks of society, to whom the trutli is 
easily accessible, persist in teaching the industrial foolish- 
ness that machinery lessens the demand for men? 

Witness the venerable Tliurlow Weed, whose advanced age 
and long association with political aflfairs ought to have given 
him, one would think, the means for forming a just judg- 
ment on this point. Yet this is the way he moralizes when 
he gets to talking of the changes he has witnessed: 

" I am amazed when I look back and think of the changes 
that invention has wrought in the life of society," he .said 
the other day to a Tribune reporter. " The gas jet has taken 
the ])lace of the tallow candle, the telegraph of the post; but 
the changes are mainly due to steam and the multiplication 
This affects — indeed, has revolutionized — 
Even the agriculturist has 
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dinary employment." Further on, while deploring the in- 
fuienceof machinery, Mr. Weed remarked: " T.ake the exam- 
ple of the sewing machine. This has thrown tens of thou- 
sands of women out of employment, and aifected the morals 
of the country alarmingly." 

That position is not les.^ powerless than age to ward off 
the foolishness of willing ignonmce is evident from the fol- 
lowing utterance of Senator Beck, wliieh we find in the Oon- 
! i/re.inioiKil Record of jMay 3. lie said: 

The SciExTiFicAMKRioAX Export Edition is a larKe and splendid peri- I "Machinery is drivinij out of the manufacture of products 
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amkrican, with Us splendid engravings and valuable information; (2.) have machinery to-day in this country tli;it c;'.n do the work 
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— ::r^r rr:z~::r.V"vr;r;r::rrr --_._ _^__---. — ^j. ^^^^ articles that it manufactures all the human labor that 

formerly did its work. I repeat that hundreds and lliou- 
sands of human beings were atone time earning an honest liv- 
ing by doing the work that machinery now performs." 
I At a time like this, when so many designing demagogues 
; arc trying to make political capital by playing upon the ig- 
„ ' norance and prejudice of the least informed of the working 
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women have largely increa.sed since the introduction of sew- 
ing machines; and second, that the number of persons earn- 
iiga living by sewing has increased since that invention was 
iiade, in a ratio considerably larger than the ratio of in- 

i Jiinneapoiis Disaster. De- crease for the entire population. The truth is, that so far 
losses, insurance, etc., witn ; 

i from lessening the employment and wages of women, the 
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felt constrained to remark in that most ancient of symposi- 
ums, recorded in the Book of Job, " Great men are not 
always wise, nor does wisdom always come with age." 

Witness again the honorable Senator from Kentucky. 
"We have machinery," he says, " that can do the work of 
two hundred million men, and every m.achine has turned out 
of employment as many men as it can do the work of." 
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our machinery has usurped the employment of more men 
than were ever engaged in manual production in all the 
world !" Had Mr. Beck been possessed of the slightest desire 
to know the real relation of machinery to labor, he could 
easily have learned that in every instance the introduction 
of machinery has been attended by an increase in the num- 
ber of men employed in the trade or trades affected. Abun- 



dant evidence of this great law of industrial economy has 
been given in recent issues of this paper. Here are some fig- 
ures even more sigiiiticant than any before given, since they 
cover a period of great industrial depression. 

The little State of Kliodc Island is nothing if not median, 
ieal. There never was a time when machinery was more 
rapidly introduced and improved than during the years be- 
tween 1870 and 1875. Comparing the manufacturing statis- 
tics of the State given in the National census report of the 
former year, and those of the State census of the latterycar, 
it appears that notwithstanding the panic and its results there 
was, during these years, a considerable increase in the num- 
ber of hands employed and in the wages paid: 

All Manufactures. 1870. 1875. 

Number of establishments 1,850 2,019 

Capital invested !|06,557,322. . . . $49,942,871 

Hands employed 49,417 56,540 

Wages paid (jier annum) $19,854,256. . . . 128,707,513 

Value of raw materials used... $7;!,154,109 $76,715,970 

Value of products $111,418,354. .. $126,659,875 

Number of steam engines .. . 402.... 523 

Horse power of engines 23,546.... 34,241 

A like comparison of State and National statistics with re- 
gard to the cotton factories of Massachusetts shows similar 
results, except in the latter case there was an increase in the 
amount of capital employed, and a larger increase in the 
number of hands at work: 

Cotton Maiiufacturi's. 1870. 1875, 

Number of establishments 191 220 

Number of spindles 2,619,541 .... 3,859,237 

Persons emiiloyed 43,512.... 60,176 

Capit.al invested $44,714,375 $63,844,708 

Value of stock used $:!7,371 ,599. . . . $41,059,893 

V,alue of goods made ,159,403,153. .. .,|77,934,753 

Thus we sec that iiotwilhstandiiig the increase in the num- 
ber of steam engines and other productive machinery in 
Rhode Island — more properly, in consequence of such in- 
crease — there was a gain of 14 per cent in the number of op- 
eratives employed, while the gain in the cotton industries of 
!Massaclr,i setts was 26 per cent during the same five years. 
In Ohio, as in several other Western States, the progress of 
manufacturers and the increa.se in the number of hands em- 
iiloyed were very much greater. The census of 1870 gives 
the value of the manufaetiired products of Ohio as !|269,- 
713,000. The report of the State Auditor for 187.5 makes the 
value of the same line of products ,$400,000,000. 

It is true that during late years finimcial disasters, not in 
any way due to machinery, havestojiped many factories and 
thrown many oi>eratives out of employment; but the num- 
ber of such men out of work is as nothing compared with llie 
swarms of laborers thrown out by the stopping of cily " im- 
provements," and other joJls of like nature. And those in- 
dustries into which machinery has been most largely ami 
successfully introduced are ju.st the ones which suifer least 
to-day, and have sulfered least since the hard times began. 

It is time the cant about machinery hurting men was ban- 
ished from respectable society; time that men who have 
learned that the world is not flat shall learn also the equ.ally 
well demonstrated truth that it is not possible for machinery 
to give employment to steadily increasing numbers, and at 
the same time turn out of employment every year twice as 
many men as were ever at work. It islmd enough for Kear- 
neyites and Socialists to indulge in such nonsense. From 
Senators and "venerable statesmen " it is intolerable. 

'WOBKING GOLD OBES. 

Communications arc sometimes addressed to us asking 
our advice or opinions concerning various methods of work- 
ing gold ores, and recently several correspondents have 
sought to know if there be any approved w<ay of saving the 
fine gold wliiidi is coated or incased with iron or other sub- 
stance that prevents or seriously interferes with amalgama- 
tion. 

The chlorination process, which dispenses with amalgama- 
tion, has long been in practice in this country and gives 
very satisfactory results, being especially adapted to the 
I treatment of ores containing fine gold. The ore is stamped, 
I then roasted and stirred in a furnace at low temperature 
1 until all the sulphurets, etc., are decomposed, then removed, 
I spread and cooled, after which it is moistened with water 
I and introduced into wooden tubs or vats, with bottoms ar- 
i range<l for the admission of chlorine gas, which is generated 
, by heating a mixture of sulphuric acid, manganese, and 
! salt. This gas is conducted into the tubs until it has cov- 
ered and penetrated the mass of ore, and is allowed to re- 
main in this intimate contact for several hours (the time 
dependiiijj upon the size of the particles of gold), .until all 
the gold is converted into a chloride which is soluble in and 
is then dissolved out by water, to be treated with sulphate 
of iron, winch prec'iiiitates the precious metal in a metallic 
condition as a line dark brown powder. 

This is unquestionably a sure process, but its economical 
value depends very much upon the proportions or amounts 
of the base metals in the ore. To overcome what may 
almost be termed the repellent action of this coated fine gold 
upon mercury — to prepare it for amalgamation — nitric and 
sulphuric acids have been used and rejected because of the 
expense; for they will not select and remove this coating to 
the exclusion of the inferior metals, for all the copper, iron, 
etc., present equally demand their share of the reagents; so 
that it is only ores of exceptional character and richness 
tli.at will .iustify such treatment. 

As it is especially those particles of gold, so minute and 
thin that they escape the action of the stamps, which, in 
Hiany instances, form the larger percentage of the assay, and 
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which nevertheless elude amalgamation, it is evident that 
stamps are not suited to this class of ores unless another 
manipulation is introduced between them and the amalga- 
mator, and to our mind a most efficient one would be to 
heat the fine ore to a bright red or white heat and sud- 
denly cool it with water, the theory being that the expan- 
sion by heat and instant contraction by cold will scale off or 
crack the coating so that the mercury can get at the gold 
by the usual processes of amalgamation. 

We remember somewhere to have read of a furnace es- 
pecially designed for this purpose, but do not at present re- 
call its history, but the feasibility of the plan seems to us 
undoubted. Another method which has been suggested and 
which has a practical look about it is to reduce the ore to a 
fine powder in some machine which will cause so violent 
an attrition of the particles one against another as to rub 
off the interfering casing or coating and leave them clean 
and bright for the action of the quicksilver. 

It is claimed that this is effectually done by one or more 
of the pulverizers or attrition mills now in the market, and 
that they also separate the metal from the gangue or matrix 
much more thoroughly than can be or at any rate is done 
by stamps, and that they deliver it in a condition more 
favorable for the action of the amalgamator, in pellets instead 
of in thin, fattened particles which so largely escape with 
the overflow of the water; but of these points mining super- 
intendents can best judge of actual trial; and the impor- 
tance of finding a solution of them should warrant the ex- 
jiense of thorough investigation. 

Neither tradition nor modern practice has helped us to 
such understanding of the working of the refractory gold 
ores as they have of the ores of silver, and, in consequence, 
to this day we are neglecting many of our richest gold mines 
for the comparatively poor but more easily worked ones of 
the other metal. 

A successful process is not necessarily — indeed must not 
be — a complicated or expensive one, and these which we 
have .suggested seem, in these respects at least, to answer 
the retiuirements for a certain class of ores; but there are 
other ores of gold — notably the tellurides, which are among 
the richest — demanding improved methods of working, and 
sure to amply reward the successful inventor. 

The action of these ores under the blow pipe frame would 
seem to indicate that two of the conditions necessary to suc- 
cessful reduction must be an exceptionally high temperature 
in combination with an abundant supply of air. 



THE STJK. 

BY 8. P. LANOLET. ALLEOHENT OBSERVATORY, PA. 

In giving a brief account of our knowledge of the sun, 
which I have been asked to prepare for the readers of the 
SciENTiFFC A.MKIUCAN, it may be presupposed that all know 
how within a few years we have come to a new sense of 
the sun's immediate importance in every action of life. Men 
have always known that it lighted them, and ripened their 
grain for the harvest, but lately we have discovered that our 
own bodies are grown by it as much as the corn in the fields, 
and that in fact everything that has life on earth is made 
by it. 

George Stephenson, according to a well known anecdote, 
used to believe that the sun, in some way, drove his en- 
gines, though he could not exactly explain how; but now 
we know, exactly speaking, that not only every movement 
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of every living thing comes from a motion that once started 
from the sun, but that, whether it is an ant lifting a grain 
of sand, or an engine raising a forty ton hammer, it is there 
the power comes from, as clearly as that which moves the 
liiston comes from the boiler. These being not figures of 
speech, but statements meant to be taken literally and in 
their plain meaning, it is easy to see why the study of solar 
physics is growing in importance, as it is being found to 
have a bearing on almost every branch of human knowl- 
edge, and in unlooked for places. Thus the geologist shows 
not only that the sun put the coal in the ground for us, but 
that it piled the ice in the glaciers, which were once dragged 
along the northern continent; the chemist finds its rays af- 
fecting the most intimate properties of matter, and so on 
through the range of natural science, while the writers of 
the new history are bringing to notice the way in which it 
has affected the mental differences between the races of the 
North and South, and has in the course of ages imprinted 
its effect on the human mind itself. 

Weshall now try to give, in the plainest way, the princi- 
pal facts known about this great source ofpower; sorneintel- 
ligible idea of the means by which they have been discovered ; 



of the apparatus of research, and of the direction original 
research is now taking. To do this we must begin with 
the knowledge of a few things about its distance and size, 
which given in round numbers can be easily remembered. 

The sun's distance, then, is 92,000,000 miles; its diame- 
ter 860,000 miles; its surface between 11,000 and 12,000 
times and its volume about 1,300,000 times that of our globe. 
It is easier to read such figures than to grasp the reality 
they convey, but this latter is all the more necessary be- 
cause we have a disposition to look on the heavenly bodies 
as less real and material than things at hand. The sun, 
though, is just as material a thing as a hot coal in the 
grate, and we can tell, for instance, exactly how many mil- 
lion tous of coal would keep up its heat supply during one 
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minute. Let us try to make these great numbers more com- 
prehensible by comparison. In rapid railway travel, con- 
tinued day and night at the rate of 600 miles in twenty-four 
hours, we should be forty days in making the circuit of the 
earth. The same uninterrupted speed would take us to the 
sun ill rather over 400 years. An ordinary telegraphic sig- 
nal, if a continuous wire were laid round the earth, would 
circuit the globe in very nearly one second. If the wire 
stretched from the sun to the earth, the armature would not 
move in the terrestrial station till over an hour after the 
solar operator had pressed the key, or, as it has been inge- 
niously said, in reference to the fact that sensation requires 
a certain known though very brief time to travel up the 
nerves from the hand to the brain, " if a man's arm were 
long enough to let him touch the sun, it would be over three 
years before he felt that his fingers were burnt." 

The actual size of the sun must evidently be immense to 
appear as large as it does at such a distance, but this known 
diameter of 860,000 miles, applied to a sphere of continu- 
ous matter, is again nearly inconceivable. To get some 
notion of it, suppose the sun were hollowed out, and that 
the earth were placed in the center of the empty shell. Now 
if the large circle in the figure. Fig. 1, represent the globe of 
the sun, the dot at its center represents .with approximate 
correctness the size of our earth, and the small circle the 
actual orbit of the moon, which might revolve at the same 
distance from the earth as now within the globe of the sun, 
and still have nearly 200,000 miles clearance between it and 
the surface! As for figures representing its bulk we must 
simply forego any attempt to " realize them," and we shall 
find a similar difficulty when we come to measure its heat. 

We must leave the description of the methods by which 
astronomers have determined thesedimensions, untouched, 
and pass to an account of the solar surface and the means 
by which we study it, some of which are simple enough to 
be within the reach of any reader who wishes to see for 
himself. 

The most primitive apparatus by which we can ordinarily 
see the sun's spots consists of a darkened room with a pin- 
hole in the shutter, letting a single beam of light in. The 
little circle of light seen on a paper held in the course of the 
rays, and which enlarges as we go away from the pinhole, 
is an image of the sun itself, and if the room be long enough 
to admit of a circle of two inches or more being formed, 
any considerable spots may be seen without the use of any 
lenses whatever. I have seen even a small spot in this way, 
but would hardly advise any one to take much pains with 
the experiment, for the results are not worth it; though by 
this rude means the first transit of Mercury ever seen was 
observed by an early astronomer, Gassendi. A very much 
better view can be obtained by any one who has a good spy- 
glass, and will take the trouble to secure the necessary stead- 
iness by mounting it on a post, with the help of two small 
blocks of wood and two thumbscrews^ so as to turn in any 



direction and be clamped there. If the two screws about 
which the blocks pivot. Fig. 2, are one horizontal, the other 
vertical, the telescope moves " in altitude," or up and down, 
with the block turning about the horizontal screw, and " in 
azimuth," or parallel to the horizon, when the second block 
turns about the vertical screw, carrying the first with it. A 
combination of the two motions enables it to be pointed 
anywhere, and such an instrument, whether made at the 
cost of a few cents by the roughest carpentry, or in brass 
and steel by the optician at the cost of thousands of dollars, 
is the same in principle, and is what astronomers call an 
"alt-azimuth." 

When we first look at the sun through a telescope so 
mounted and clamped, we are surprised to see how fast it 
moves out of view, and how busy we are kept in following 
it. In the morning we not only have to be moving the tele- 
scope around the vertical axle to follow the sun's westward 
motion, but upward about the other, to keep pace with its 
rising one; and in the afternoon, while still changing to the 
westward, we have at each such change to point lower also. 
To avoid this double motion let the top of the post be sawed 
with a slope to the north, so that if one side of a carpenter's 
square be laid on the incline, the other will point to the 
north pole. If the screw which before was vertical be set 
into the sloping face, and the arrangement be otherwise un- 
altered, the telescope will now follow the sun with a single 
motion, which is parallel to the equator, since the pivot on 
which it turns now points to the pole, the instrument thus 
turning about part of the same axis the heavens themselves 
appear to revolve on. 

An instrument so mounted, whether roughly or elaborate- 
ly, is called an "equatorial," and this is the form almost 
universally employed by astronomers in physical research. 
The annexed engraving. Fig. 3, shows the principal parts of 
a small equatorial which is being used to view the image of 
the sun by projection. 

The rays condensed by the object glass at O form a small 
picture of the sun at the focus, F, and the enlarging lenses 
of theeyepieceat E cause them to diverge again, making 
on the screen at S a picture of the sun with everything on 
its surface. This simple means is still employed with ad- 
vantage even on the large instruments of observatories, and 
it gives a much better view than the direct one with common 
darkening glasses. The screen can be attached to any tele- 
scope or spyglass in the way shown in the sketch. If a very 
low magnifying power be used the whole sun can be seen at 
once, and the appearance of the spots, theprogress of a solar 
eclipse, or the transit of a planet watched with ease by a 
number of persons. 

If the screen be replaced by a collodion surface at the fo- 
cus, the little picture may be permanently fixed by photog- 
raphy, and in this way very admirable records have been 
obtained by Mr. Rutherfurd of New York, Mr. De la Rue 
in England, and quite recently by M. Jannsen in France. Of 
these we shall speak later. 

STUDY OF THE SUN'S STJRPACB. 

Let us place our screen at a proper distance, say from one 
to two feet from the eyepiece, and turn the telescope ou the 
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sun, observing that it will usually be best to diminish the 
aperture of the oliject glass (by a paper diaphragm) to at 
least one twentieth of its focal length, and thus lessen the 
danger of breaking the other lenses by the heat. 

When we point near the sun but not on it, a circle of light 
will appear on the paper which must not be mistaken for 
the solar image. This latter, unless a very low power be 
used, will appear as a larger circle invading the first one, 
audit will be blurred and indistinct until the eyepiece and 
then the screen have been adjusted to a correct focus. This 
is done by moving the eyepiece in or out until the"limb" 
(that is, the edge) of the sun appears sharply defined. Here 
is a miniature copy of a tracing of the sun's face, thus made 
directly on the paper at the Allegheny Observatory on Sep- 
tember 19, 1870. (Fig. 4.) 

In the intense whiteness of the solar image we see a num- 
ber of small spots, and these are not on the paper, for they 
will not move with it, nor in the glasses, for they do not 
change when those are turned round. They must be, then, 
in the sun itself. Someof them are hardly more than specks, 
but we will select one of the largest (that at A) for further 
examination, and see afterward what it looks like when 
moremagnified. First, however, trace the outline of the 
image with a pencil and in the same way pencil over the 
spots, and we have just such a little permanent picture as 
this. The astronomical telescope reverses everything, but 
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the true cardinal points are easily found. Thus we notice 
the direction in which the sun moves off the paper, and find 
it will always be the western side which moves off first. 
One of the most important, perhaps the most important, of 
modern discoveries was made by n o more elaborate apparatus 
than this just described. 

Schwabe, a German observer, not a professional astrono- 
mer, began in 1825 to make daily a little sun drawing the 
size of our sketch. When he began the spots could be seen 
almost any day in numbers, but they grew fewer, as he no- 
ticed, year by year, till in 1833 they had almost ceased to 
appear at all. Though scarcely anything was now to be 
seen, he continued his daily observation till 1836, when 



dence on which they rest. The best known way to detect | faster in miles per hour, but that their angular velocity is 
the influence of spots, if they have any, on the harvests, or \ greater. This anomaly will be seen better by reflecting that 
their possible agreement with planetary motions, is to draw : if such a thing could be, here, the average day might have 



curves representing the known fluctuations of each in the 
past, one above another, when if there be any hidden con- 
nection it will be made apparent by the ups and downs of 
the different curves agreeing. The curves showing thefluc- 
tuation of the gold, grain, and stock markets are an example 
of the same method, which is borrowed from that long used 
by physical investigators. 

Thus, m the annexed figure (Fig. 5) let an inch measured 



but 23 hours in Washington and 25 in New "V ork. It is much 
as though the rim of a great fi y wheel were obsrrved to make 
more revolutions per minute than one of the spokes; the 
outer end of any spoke more revolutions per minute than a 
part nearer the axle, and so on ! We should doubt the evi- 
nence of our own senses if we saw the flywheel of an engine 
appear to do this, without being wrenched in pieces. Yet 
the sun does it, incontestably. This all but incomprehcnsi- 
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parallel to the bottom of the page represent in every case 20 i ble fact (as we may surely call it) was not established till of 

years of time, and let the figures on the line parallel to the | comparatively late years. Dr. Peters, of Hamilton College, 

side of the page represent, in the first case, the relative i having been the first, or among the first, to announce it over 

frequency of sun spots (traced back to the beginning of i thirty 'years ago, since which time Mr. Oarrington, of En- 



I8S0 




TKf.7. 

SEPI<yi9. 10. 



I3DB 1810 1820 1830 1840 1850 1860 

they were again plenty. This looked as though there was a 
cycle during which their number and size waxed and waned; 
an important factif true. To determine its reality, Schwabe, 
with German patience, kept up his daily drawing for forty- 
two years! Ilis labors were rewarded by the discovery of 
the law which brought the latter part of his life abundant 
honor. Their result may be seen from the following table, 
prepared by Messrs. De la Rue, Stewart, and Loewy, after 
measuring with persevering labor the great number of draw- 
ings Schwabe put into their hands: 

First minimum of spots about November, 1833. 
" maximum " " December, 1836, 

Second minimum " " September, 1843. 

" maximum " " November, 1847. 

Third minimum " " April, 1856. 

" maximum " " September, 1859. 

Fourth minimum " " February, 1867. 

Thus, the sun was remarkably free from spots in 1833; 
they increased in number and area till 1836, after which 
they diminished till 1843, and so on. We can see readily 
that the increase and decrease are not uniform. Thus from 
the 1st to 2d minimum is 9'8 
years; from the 2d to 3d, 12"6 
years; from the 3d to 4th, 108 
years. Adding, and then divid- 
ing by three, we find the aver- 
age period from one minimum 
to another to be about 11 "1 years, 
and we notice also that in every 
case the time from one minimum 
to the next maximum is less than 
from that on to the next mini- 
mum again, or the spot quantity 
decreases through a little over 
seven years, and increases 
through less than four. We do 
not in the least know why this is 
so, and though many attempts 
have been made to show that cer- 
tain planets affect spots by their 

attraction, in the opinion of those who have considered the 
matter most judicially there is no proof that they are due to 
any influence external to the sun itself. Now the interest of 
the question- to us lies in the fact that we can hardly doubt 
that an increase or diminution of the sun's brilliant surface 
is in some was of consequence to our lives on the earth, 
when, as we know, these hang from day to day on the main- 
tenance of its heat within certain limits, and it is something 
at any rate to be able to prophesy from past experience, as 
we now can, what the condition of the sun's surface will be 
many years in the future. Thus it will be seen that the next 
minimum (found by adding 11 years to 1867, when the last 
occurred) falls in the present year, and the sun's face is at 
present free from spots, almost beyond any past remem- 
brance. Day after day it is examined here now, to find only 
a blank, but, as we have seen, there are grounds for confi- 
dence that this is not to be the case much longer. 

Assertions that laws have been discovered affecting the 
sun's influence on the weather, in such a way that we can 
predict whether a coming year will be good or bad for the 
harvest, are so constantly being made that it seems worth 
while to let the reader judge for himself of the kind of evi- 



the century through some old observations discovered 
by Wolf), so that the more spots tture are in any year 
the higher the curve will rise. In the second curve, 
changes along the vertical line are proportional to the 
increase or diminution of Jupiter's distance from the 
sun. In the third and lowest the figures at the side are 
proportional to the price of wheat in the English mar- 
ket — rising when wheat ruled high, falling when it was 
cheap. In all three curves ^'j of an incB along the top 
or bottom corresponds to one year; and in this way we 
have at a glance the condensed result of observations 
and statistics for 60 years, which otherwise stated would 
fill volumes. The result is instructive in more ways 
than one. The variations of Jupiter's distance certainly 
do present a striking coincidence with the changes in 
spot frequency, and this may indicate a real connection 
between the phenomena; but before we decide that they 
certainly do so we must remember that the number of 
cycles of change presented by the possible combination 
of planetary periods is all but infinite. Thus, we might 
safely undertake with study enough to find a curve, de- 
pending solely on certain planetary configurations, 
which yet would represent with quite striking agree- 
ment foratime the rise and fall in any given railroad 
stock, the relative numbers of Democratic and Repub- 
lican congressmen from year to year, or anything else 
with which the heavenly bodies have in reality as little to 
do. The third curve (meant by the price of wheat to test the 
possible influence of sun spots on years of good or bad har- 
vests) is not open to theleastobjection, but involves a fallacy 
of another kind. In fact, the price of wheat depends on 
many things quite apart from the operations of Nature — on 
wars and legislation, for instance — and here the great rise in 
the first years of the century is as clearly connected with the 
great Continental wars of the first Napoleon, which shut up 
foreign ports, as the sudden fall about 1815 (the year of Wat- 
erloo) is with the subsequent peace. 

It is not meant that all such attempts are always to prove 
futile, but our example shows how plausible they may seem, 
without being necessarily worthy any confidence, and on the 
whole it is at least doubtful whether the great labor and 
pains constantly being bestowed on such comparisons are 
producing, so far, any adequate result. 

But let us come back to our telescope and look again at 
the spots themselves. Here is another view of the sun, taken 
one day later than the first (Fig. 6), and on comparing it 
with Fig. 4 we see that all the spots have moved a little 
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toward the west, the one which was just appearing round 
the eastern edge having come further on to the disk. There 
are changes among the separate groups also, new spots hav- 
ing broken out in the 24 hours. As all move together, in a 
general sense the sun must itself be revolving, and thus car- 
rying them along, and, in fact, if we watched we should see 
the spots go entirely across the sun's face in about 13 days, 
and disappear round the western side, many of them (not 
all) reappearing at the east again in about 13 days more. 
Shall we say that the sun revolves upon its axis like the earth, 
but in 26 of our days? Not exactly like the earth, for if we 
observe closer we shall find one feature in its motion which 
is so extraordinary as to seem at first sight impossible. First 
let us, by following the directions of the spots from day to 
day, trace, as we easily can, a line which must nearly coin- 
cide with the sun's equator, and notice, as we shall, that all 
spots lie either some way to the north or south of it (none of 
them on it) and move in belts on the solar surface, roughly 
corresponding to our temperate zones. Now if we time them 
from month to month, we shall notice that those near the 
equator rotate in less time than those nearer the poles, it be- 
ing meant, not merely that the sun's equatorial regions move 



gland, and others have established it by overwhelming evi- 
dence. 

If we look attentively we shall also notice that the sun is 
not equally bright all over, there being a faint shade toward 
the edge (not 
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shown in the 
cut), so that the 
central parts are 
slightly more 
brilliant than 
those nearer the 
circumference. 

This little cir- 
cumstance is an 
indication of no 
slight impor- 
tance, since it 
shows that the 
sun is surround- 
ed by an atmos- 
phere, for if 
there were none 
there would be 
no such shading 

from the sun's mere rotundity. This follows from the well 
known laws of emission, to be found in any physical text 
book; but to make a practical test we may heat a cannon 
ball white hot, and then, however we view it, we shall see it 
presents the appearance of a perfectly flat, uniformly bril- 
liant disk. Mr. Ericsson hasbeen at the pains to perform the 
experiment, though we have independent evidence that the 
result described must follow. But if the sun be surrounded 
by an imperfectly transparent atmosphere, this will cut off 
part of its heat and light everywhere, but most toward the 
edge, for we, as it is easy to see, must be looking through 
greater depths of it, where the line of sight makes a consid- 
erable angle with the surface, than at the center, where it is 
vertical to it. This at first sight insignificant feature is of 
the utmost consequence to us, for without this protecting 
vail the heat we received on the earth would almost at once 
put an end to human existence, which could only linger, if 
at all, for a brief time in the Arctic regions, themselves be- 
come the seat of more than tropical temperature. 

Let us now put a higher magnifying power on the tele- 
scope, and with it project upon the screen the portion of the 
eastern side, where the large spot already seen in Figs. 4 and 
6 is coming into view. Here is the same spot magnified as 
seen at a certain given moment 
(for it is now perceived to be rap- 
idly altering in shape) on the 
two successive days and also on 
September 22 (Figs. 7, H, 9). We 
can now see that it is an immense 
ragged hole in the crust (or what 
at first looks like the crust) of 
the solar surface, followed by a 
number of smaller size. It is 
plainly a cavity, and not an ele- 
vation, for the slope is visible on 
the further or eastern side, and 
hidden by that next to us, and the 
same feature is repeated in 
the smaller ones. It is like 
looking across the edge of a shal- 
low saucer, only that the outline 
is irregular, and that where the 
bottom should be there is nothing but the blackness of what 
seems an immeasurably deep chasm. To get rough measure- 
ment of its size we draw a line on the paper, and, with watch 
in hand, count the time it takes the spot to move across it, 
which is something like 4 seconds. Then note the time again 
from the moment the sun's western side touches the line till 
its eastern side has also passed over. This will be 128 sec- 
onds. The diameter of the spot, then, is (very roughly) to 
that of the sun as 4 to 128, or as 1 to 32, and j'^ part of the 
sun's diameter in miles (already given) is 860,000 n- 32, or 
over 26,000 miles. The diameter of this spot and its imme- 
diate connections, then, is over three times that of our earth, 
and this terrestrial globe might be dropped into the central 
chasm, as a pea into a thimble, without touching the sides! 
The whole surface about this vast cavity is changing and 
breaking up while we are looking on, and there must be a 
perpetual commotion there for which the most violent earth- 
quake gives no comparison. What is going on in these won- 
derful regions? We must get nearer, and to do this employ 
the more powerful means to be now described, and which 
will virtually carry us to within a few hundred thousand 
miles of the surface. 
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PEOFESSOK EDISON'S NEW CAKBON RHEOSTAT. 

In quadruplex telegraphy it is vital to the working of the 
system to perfectly balance the electrical current. 

The common method of doing this is to employ a rheostat 
containing a great length of resistance wire, more or less of 
which may be thrown into or cut out of the electrical circuit 
by inserting or withdrawing plugs or keys. This operation 
often requires thirty minutes or more of time that is or might 
be very valuable. 

To remedy this difficulty Mr. Edison has devised the in- 
strument represented in the engraving. Fig. 1 being a per- 
spective view and Fig. 2 a vertical section. 

A hollow vulcanite cylinder. A, is screwed on a boss on 
the brass plate, B. Fifty disks — cut from a piece of silk that 
has been saturated with sizing and well filled with fine plum- 
bago and dried — are placed upon the boss of the plate, 
B, and are surmounted by 
a plate, C, having a cen- 
tral conical cavity in its up- 
persurface. A pointed screw, 
D, passes through the cap, E, 
at the top of the cylinder. A, 
and projects into the conical 
cavity in the plate, C. Tho 
screw is provided with a disk, 
F, having a knife edge per- 
iphery which extends to the 
scale, G, and serves as an in- 
dex to show the degree of 
compression to which the silk 
disks are subjected. 

The instrument is placed 
in the circuit by connecting 
the cap, E, with one end of 
thebattery wire and tlie plate, 
B, with the other end. 

The principle of the instru- 
ment is identical with that of 
Mr. Edison's carbon tele- 
phone. The compression of 
the series of disks increases 
conductivity ; a diminution of 
pressure increases the resist- 
ance. Any degree of resist- 
ance within the scope of the instrument may be had by 
turning the screw one way or the other. 

In this instrument the resistance may be varied from 400 
to 6,000 ohms, and any amount of resistance may be had by 
increasing the number of silk disks. 

THE CHASE ELEMENTAL GOVEKNOE. 

The Chase governor is constructed on the following prin- 
ciples: First, to inclose the centrifugal mechani.sm in the 
same chamber with the governor valve; and, second, to lo- 
cate the centrifugal force in the valve or valves themselves. 
The first is claimed to obviate friction of steam packing, 
and unbalanced pressure; for, since the centrifugal mechan- 
ism is itself immersed in the steam, there is no need of a 
steam-tight connection between it and the valve, and for the 
same reason there can be no unbalanced pressure. The 



the cover of the case being removed to show the same. 
The governing mechanism consists of the hollow revolv- 
ing flier, B, with its two pairs of flat hollow arms, C C C C, 
the two valves, D D, and the spring, E. The hollow arms, 
C, have ports, O O O O, near their outer ends, opening in- 
ward toward each other, and the two valves, D D, are flat 
blocks of metal, one being fitted between each pair of arms, 
so that by moving out and in they cover and uncover the 
ports. The steam, as shown by the arrows, enters the flier, 
B, through a pipe screwed into the case, thence passing 
through the hollow arms, C, and ports, O, into the interior 
of the case. A; from thence it passes out through the base 
flange to the engine. A ring on the open end of the flier, 
B, bears against a shoulder in the case, forming a metallic 
packing, which prevents steam passing to the engine, except 
through the governing mechanisi*. 
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The valves, D D, as seen in Fig. 2. are pivoted and sup- 
ported at F F, so as to move in arcs of circles. The spiral 
spring, E, Fig. 2, is attached to the valves, D D. The flier 
and valves are driven by the shaft, S. When the speed is 
too fast the valves, D D, fly out by centrifugal force and 
cover the ports, O, and when it is too slow, the spring draws 
the valves together so as to uncover the ports. 

The upper valve, Fig. 2, has a slotted arm projecting 
downward from the pivot, F, and the lower valve has a sim- 
ilar arm projecting upward with a fork at right angles with 
the former, and furnished with a square swiveled block which 
plays in the slot of the upper valve, the object being to cause 
the two valves to move together. An equalizer of this kind 
is necessary to counteract the alternating action of gravity 
on the valves in their upper and lower positions. 

It is claimed that the two valves, being entirely guided 
and supported by the pivots, and suspended between two 
vertical valve seats, so that their weight does not bear upon 
the same, and with no attachments whatever, are as nearly 
frictionless as possible; and that as the spring is attached to 
the valves themselves, there can be no lost motion, whether 
the governor is new or old. The valves will act through 
minute distances with accuracy, which is the chief requisite 
of a good governor. The flier, with its hollow arms, lugs 
for pivots, etc., is cast in one piece, with nothing to unscrew 



THE CHASE ELEMENTAL GOVERNOR. 

avoidance of lost motion is accomplished in a manner 
claimed to be equally effectual. The governor valves, two 
in number, are themselves made to revolve about an axis in 
such a manner that the centrifugal force acts on them di- 
rectly without the intervention of any supplementary parts 
whatever; they are, in fact, centrifugal valves. A spiral 
spring is employed as the complement of the centrifugal 
force, to open the valves when the speed slackens, and this 
spring is attached directly to the valves, stretching from 
one to the other across the axis of revolution. 

In the annexed engravings, Fig. 1 is a vertical longitudi- 
nal section, and Fig. 2 is an end view of the interior parts. 



them particularly adapted for marine engines, on account of 
their compact form, sensitiveness, and the fact that they 
cannot be affected by the motion of the vessel. They are 
also suitable for all portable and traction engines, as the po- 
sition of the engine does not at all impair the efficiency of 
the governor. 

Small sizes, down to three eighths inch, are made, as 
it is further claimed that the peculiar construction permits 
the very smallest size to work with the same accuracy as 
those of the larger sizes. 

For further information address Chase Machine Company, 
36 Charlestown street, Boston, Mass. 

Cliinese "Wine Powder. 

A recent number of the Journal Officiel describes an ex- 
tremely curious method of wine manufacture employed by 

those odd people, the Chi- 
nese, who make a powder or 
cake of what might be called 
the concentrated extract of 
wine. A little of this powder, 
or a pellet of the cake, dis- 
solved in a glass of water, 
makes a beverage that is con- 
sumed in large quantities in 
China; and a beverage which, 
it is said, resembles more or 
less, as to flavor, the different 
sorts of wines or spirits. 
This drink is rather an al- 
cohol than a wine, properly 
so called; and the powder of 
which it is composed is ob- 
tained by the pulverization 
either of oats or of barley 
or rye, or, indeed, of the three 
grains united (with or with- 
out the addition of aromatic 
or medicinal herbs), after 
having undergone a certain 
degree of fermentation. 

The flour, or powder, thus 
obtained, is known in China 
under the name of kin-isee, 
and when properly prepared it may be preserved for two 
or three years. Certain manufacturers in the Celestial Em- 
pire have a great reputation for the excellent quality of the 
kin-tsee that they produce, and many different processes are 
in use for the preparation of the powder, and for improving 
its flavor. Rice, very carefully cleaned, is also used for mak- 
ing different varieties of wines, and has this particular pro- 
perty, that although in certain methods of manufacture 
much water is used, its evaporation in this case becomes 
perfect, and the powder is sold in a state of complete dry- 
ness. 







Amber Variilsli. 

Mr. 8. Meredith says that the varnish he produces is ca- 
pable of giving a very superior polish or surface, and is 
especially valuable for coach and other high-class work. In 
carrying out his process he first bleaches the amber by plac- 
ing a quantity — about, say, 7 lbs. — of yellow amber in a 
suitable receptacle, such as an earthen crucible, of sufficient 
strength, adding 14 lbs. of sal gemmee (rock or fossil salt), 
and then pouring in as much spring water as will dissolve 
the sal gemma;. When the latter is dissolved more water is 
added, and the crucible is stood over a fire until the color 
of the amber is changed to a perfect white. The bleached 
amber is then placed in an iron pot and heated over a com- 
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THE CHASE ELEMENTAL GOVERNOR. 



or get loose. The interior parts are readily accessible by 
removing the cover of the case. 

The working edges of the ports and valves are faced with 
composition to resist steam cut. The pivots have long bear- 
ings and very slight motion, and all parts are amply strong 
and heavy. The shaft is steel, and is supported by a long 
bearing on each side of the pulley. 

We are informed that these machines have been in use 
for the past three years, having been applied to reversing 
elevator engines and in other situations, the most difficult 
that could be found, and have proved themselves capable of 
enduring tho severest tests. Tho manufacturers believe 



mon fire until it is completely dissolved, after which the 
melting pot is removed from the fire, and when sufficiently 
cool the amber is removed from the pot and immersed in 
spring water to eliminate the sal gemma;, after which the 
amber is put back into the pot, and is again heated over the 
fire until the amber is dissolved. When the operation is 
finished, the amber is removed from the pot and spread out 
upon a clean marble slab to dry, until all the water has evap- 
orated, and is afterward exposed to a gentle heat to entirely 
deprive it of humidity. 

To make a varnish, white amber prepared as above de- 
scribed is reduced to powder in a mortar, or otherwise, and 
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is melted over a fire in a clean iron pot, and as much fine nut 
oil as will make it into a varnish is then added, after which 
the whole is well stirred until thoroughly mixed. The pot 
is then removed from the fire, and when the heat has sufli- 
ciently moderated, essence of turpentine is added to form a 
composition of the proper consistence for use. The follow- 
ing proportions answer well: White amber, 1 lb.; fine nut 
oil, 1 lb. ; essence of turpentine, 2 lbs. 



Tbe Alkaloids of Opium. 

Dr. Isaac Ott, who has been engaged in studying the ef- 
fects of the various alkaloids of opium, which now number 
sixteen, publishes the results of his labors in the Journal of 
Nervous and Mental Disea,ies. Adding what was formerly 
known as to the action of these alkaloids to the information 
derived from a large number of experiments made by him, 
the author has been enabled to deduce the following conclu- 
sions: 

1. Cryptopia is narcotic. It first excites, then depresses 
reflex action by its effect on the spinal cord; reduces the 
power of the motor nerves; abolishes sensation by its action 
on the spinal sensory ganglia, and lowers the heart beat by 
action on its muscular structure. 

2. Tliebaina is a spinal convulsivant, having no action on 
motor or sensory nerves or striated muscle. It reduces the 
heart beat by an action on that organ, and increases the 
pressure of blood by stimulating the cerebral vaso-motor 
centers. 

3. Codeia is a spinal convulsivant and narcotic, producing 
a veratroid contraction of striated muscle, and depressing 
the heart beat by action on the cardiac muscle. 

4. Chlorocodeia is a tetanic agent. 

5. Apocodeia produces vomiting, coma, and death. 

6. Narceina to cold-blooded animals acts as a soporific; to 
man it is a spinal convulsivant. It docs not destroy the 
motor nerves; it produces veratroid contraction of the muscles 
and reduces the heart beat by stimulating the peripheral end 
of the pneumo-gastric. 

7. Papaverina is na^rcotic and convulsivant; it diminishes 
the heart's contractions by peripheral action on the cardio- 
inhibitory apparatus; it also causes veratroid contraction of 
the muscles. 

8. Narcotina is non-narcotic and a spinal convulsivant, 
producing veratroid contraction of striated muscle, and be- 
ing an active agent in decreasing the heart beats by its ac- 
tion on the cardiac muscle. 

9. Gotarnina is soporific, and, like curare, paralyzes the 
motor nerves. 

10. Ilydrocotarnina is a narcotic and convulsivant. 

11. IlydroMorate of Cotarninic Acid is a convulsivant and 
paralyzes the pneumo-gastric. 

12. Laudanosina and laudanina arc tetanic agents. 

13. Morphia is a narcotic and spinal convulsivant; it pro- 
duces veratroid contraction of muscle and reduces heart 
beat. 

14. Oxymorphia acts like morphia, but is weaker. 

15. Apomorphia is an emetic ; it excites and reduces spinal 
refiex excitability, and diminishes the frequency of cardiac 
contractions. 

16. Meconin to cold-blooded animals is a narcotic, but not 
toman in doses of two grains; it produces hyperfesthesia 
and paralysis of voluntary motion with general relaxation, 
and also a veratroid contraction. 

The effect of any one of the opium alkaloids differs from 
the rest, or from that of opium itself; they all possess a 
dominant action on the nervous system, causing first in- 
creased exaggerated functions, and finally paralysis of them, 
if the dose be sufficiently large. This action, on warm- 
blooded animals, takes place both on the spinal cord and 
cerebrum. 



Microscopy. 

A New Improvement in the Microscope is reported from Ger- 
many. Herr I. Von Lenhossek has constructed an appara- 
tus which permits no less than sixty microscopical prepara- 
tions being observed in immediate succession, without the 
trouble of changing slides and readjustment of the object 
glass. Its construction is similar in principle to that of the 
well known revolving stereoscopes, and the inventor has 
given the new apparatus the name of "polymicroscopo." 

Remarkable Section Cutting. — At a conversazione following 
a regular meeting of the Quekett Microscopical Club, of 
London, in April, Mr. E. T. Newton exhibited thirty-three 
sections of the head of one cockroach {Blatta Americana)\ 

Modes of Reproduction in the Diatomacem. — In an instruct- 
ive article in Science Gossip, entitled "What a Diatom is," 
by M. Deby, the author says: " We believethatother modes 
of reproduction exist in the diatomacece besides that of conju- 
gation, but the biology of these little beings is much too im- 
perfect to enable us to hazard any profound hypothesis on 
this subject. It is evident that all the f rustules do not finish by 
conjugating; this is highly improbable when we consider 
the rarity of that phenomenon. Some other explanation is 
necessary to account for the variations in the dimensions we 
meet with in the different individuals of the same series other 
than that of reduplication, as without it those frustules that 
escape conjugation would go on diminishing in size indefi- 
nitely, and we know from observation that every species of 
diatom possesses a maximum and minimum of dimension 
which it never passes. The rapid appearance of species 
where they did not previously exist, their periodic succession 
at determined seasons, and which we have never been able 
to find in the intervals in the same locality — this presents the 



possibility of a mode of generation which is only yet sus- 
pected, by germs, by micro- or macro-zoosporos, possibly 
even in the first case with the formation of zygozoospores, 
as it takes place among many of the inferior alga; which live 
under the same conditions as the diatoms. 

" Here we enter a field of study of the greatest interest and 
novelty to every naturalist furnished with a good microscope, 
and possessing time and patience for such researches; and 
we dare affirm that any member of a microscopical society 
who shall follow with care the entire life cycle of a single 
species of diatom (even the commonest) will probably ren- 
I der a greater service to science than if he had described and fig- 
, ured hundreds of frustules from tliefour quarters of the globe." 

We have italicized the last sentence because we like its 

good, practical common sense. The statement applies not 

j only to diatoms, but to every branch of natural history. 

I How to view Rotifers. — A correspondent of Nature gives 

the following ad vice, as the result of his practical experience, 

. in regard to the study of those lively little animalcules — the 

rotifers. With ordinary compressoria and " live boxes," 

' these quick-moving animals arc troublesome to see. The 

; following is therefore recommended: 

Take a plane glass slide; on it drop one or more of the ro- 
tifers in a drop of water about half an inch in diameter, and 
: draw off the surplus water, if any, carefully with the empty 
pipette. Then fray out a very, very small portion of cotton 
. wool until it is much extended, and spread out and lay this 
I on the drop. Upon that lay the thin microscopic glass (the 
thinner the bettor), and then set up the capillary attraction by 
gently touching it with a needle. Draw off any superfluous 
water from the edges with the pocket handkerchief, and you 
will have a little wilderness of wool in which the rotifer is 
restrained in its movements, protected from pressure, and 
within reach of very high powers. The amount of wool de- 
pends on the size of the rotifer. Ilydatina requires more 
depth than rhinops. The same plan answers equally well 
for all roving animals. The poduridm in particular when 
placed in deep glass cells are easily seen by this apparatus, 
and it saves many a weary and vexatious five minutes with 
the compressorium, which even at the best requires with liv- 
ing animals extraordinary patience. The rotifers are easily 
found and secured with the pipette after a very little prac- 
tice. 

Wet Method of Preparing Objects for Mounting. — Mr. Stokes, 
in an article on this subject in Science Gossip, proposes a 
method by which the ever-recurring air bubble may be got- 
ten rid of. The only piece of apparatus required is a single 
test tube. Into this the sections or parts of animals and 
plants arc placed, and the tube half filled with distilled water 
made acid with a few drops of nitric acid. The use of the 
latter is not a necessity, but quickens the process. 

The liquid is now heated almost to the boiling point for 
some 5 to 15 minutes. The acidulated water is then poured 
off, and the tube filled with hot distilled water and gently 
shaken once or twice. The water is now carefully poured 
off and replaced by methylated spirit; this is heated almost 
to the boilini? point for about 5 minutes. It is then poured 
off, the tube about a quarter filled with ether, and the contents 
heated gently by immersing the end of the tube in a cup of 
hot water for half a minute. Ether, being infiammable, 
should not be heated by nor brought near a light. Now pour 
off the ether and quickly drop in a quantity of turpentine ' 
that will a little more than cover the objects. The whole 
operation is now finished, and every particle of air and 
water originally in the object has been replaced by turpen- 
tine. The objects are now ready for mounting in Canada 
balsam or dammar. Objects, such as some parts of insects, 
which are not transparent, need, as usual, previous macera- 
tion in potash solution. The author very correctly remarks, 
we think, that benzoic would doubtless do equally as well as 
ether. If it be desired to stain the specimens, this is best 
done by adding the dye to the methylated spirit. 



Is the Moon Inhabited? 

The writer of these remarks has repeatedly had the above 
question put to him: in return he would put the following: 
What evidence have Ve of the habitability of the moon? 
Some writers have indulged in the speculation that, with 
the large telescopes now in existence, armies of soldiers, 
troops of elephants and such like may be detected on the 
march, and others have surmised that buildings might be 
seen and the styles of architecture ascertained. The ideas 
such extraordinary statements may induce in the minds of 
the uneducated render it desirable to examine a little into 
the probability of obtaining such results. The diameter of 
the moon is 2,163 miles; but, as it never remainsat the same 
distance from the earth, being sometimes nearer and some- 
times further, it never presents the same apparent diameter 
as seen in the sky. When nearest the earth it is seen under 
the largest angle, or 33' 33'20"; but when furthest from the 
earth it is seen under the smallest angle, or 29' 23'65". Now 
it follows from the relation between the real and apparent 
diameters of the moon, at its mean distance from the earth, 
that a second of arc, written thus (1"), is the angle under 
which a mile and a little more than the tenth of a mile, 
written thus, 1'139, is seen at the center of the moon's disk; 
again, as a second is pretty well the smallest distance that 
can be clearly discerned, it follows that a building on the 
moon to be clearly seen — we may say to be seen at all — must 
be about a square mile in extent, and then it would be seen 
only as a spot, light or dark according as the materials of j 



There are some very level plains o n the surface o f the moon, 
surrounded by mountains. One such plain has been very 
carefully examined; it is about 60 miles in diameter. The 
mountain wall rises to a height of 3,000 feet on the south, 
3,200 on the west and north, and 3,800 on the east. On the 
wall are four lofty pinnacles of rock, three on the west and 
one on the cast. The highest, which is on the cast, rises to 
the height of 7,418 feet above the level interior; the next 
highest is on the west; its altitude is 7,258 feet; the two 
lower rocks are respectively 6,396 and 5,128 feet above the 
interior. 

Let us place ourselves, in imagination, within the confines 
of this mountain cinctured plain and view from its center 
its girdling rocks at a distance of 30 miles; they would 
appear from this point under a vertical angle of very little 
more than one degree, and the highest rock on the east 
would subtend an angle of less than three. It is believed 
that no other portion of the moon has undergone so close a 
scrutiny as this. For three years has its surface or fioor 
been examined, during sunshine upon it, with telescopes 
able to bring small objects into view, and the results care- 
fully discussed, from which it appears that nowhere on this 
plain has anything at all approaching the nature of a build- 
ing or a collection of buildings been detected. At various 
intervals, as many as 36 small white spots have been seen 
during the three years, but never the whole together. Ten 
of these spots have been ascertained to consist of volcanic 
cones, the bases having an average diameter of about one 
mile; the base of the largest, near the center of the plain, 
certainly docs not exceed two miles. With the exception of 
these natural productions nothing sufiiciently elevated above 
the surface to cast a shadow at sunrise or sunset exists on 
this plain; there are, indeed, some remarkable variations 
of brightness upon it: for example, about the middle of the 
day, when the sun is highest, it appears very dark, almost 
black, but there is nothing to induce the opinion that a 
patch of a different tint exists anywhere on this plain, such 
as might be supposed to arise from a collection of buildings 
covering a space of four or five miles in extent. From such 
facts as these, the results of close and unremitting observa- 
tion, into which conjecture is not permitted to enter, we arc 
forced to the conclusion that the evidence we possess of the 
habitability of the moon is very scanty. Indeed, it docs not 
even furnish a clew by which we might institute a series of 
observations likely to lead to a positive result. 

It must, however, be remembered that the walled plain, 
Plato, to which the foregoing remarks refer, is but a very 
small part of the moon's surface, and it would be manifestly 
unsafe to draw any conclusions on the above question from 
the examination of so small a part, carefully as that part 
has been examined. While there may be great difliculty in 
detecting any evidence of artificial construction, it is begin- 
ning to be ascertained that there is not so much difliculty 
as formerly in detecting instances of physical change. The 
discovery in May, 1877, by Dr. Klein, of a dark spot north- 
west of Hyginus, where nothing of the kind had been seen 
before, combined with the celebrated case of Linne, will go 
far to show that changes of a physical character and of sufii- 
cient magnitude to be seen from the earth arc now in opera- 
tion, and will doubtless open up a line of research by which 
we may learn something of the nature of the forces at work 
within the moon, and form more accurate notions of our 
satellite than those to which we have been treated of late 
years, such as a "burnt up cinder," "a dead world," or one 
reduced to its last stage of existence. So far as we are able 
to judge of the mundane processes going on around us, there 
is a perpetual cycle of recurring physical events by which 
decay is replaced by renovation. We have, on our own 
globe, instances of very ancient formations, and others of a 
most recent date: the same alternation of ancient and recent 
tracts is found on the moon, and it would not be difficult 
from careful observation to assign the epochs of some of the 
most striking series of changes. Indeed, a chronological 
arrangement of the large gray plains, of the craters in their 
neighborhoods previously existing, and of those opened upon 
their surfaces, has been attempted upon a large scale, l)ut 
it is evident that the study of the more minute objects is 
likely to be attended with results upon which a more correct 
system of lunar topography can be raised, which, in its turn, 
will conduct the student to a satisfactory system of selen- 
ology. — English Mechanic. 



which it was built reflected a larger or smaller quantity of 
light. 



New Mechanical Inventions. 

Mr. Robert II. Ramsey, of Philadelphia, Pa., has patented 
a new Car Transfer Apparatus. The invention is an im- 
provement upon the patent of May 30, 1876, to the same in- 
ventor. While preserving the same general principle of 
shifting the trucks shown in said patent, the present inven- 
tion consists in arranging the side trucks and the general 
level of the depressed portion of the main track upon an in- 
cline with the steepest grade in the side tracks just where 
the ascending incline of the main track commences, by 
which arrangement the shifting of the truck is effected by 
the gravity of the car and without the aid of a locomotive. 

Mr. Royal Gurley, of Meadville, Pa., has patented anew 
Railway Switch Bar, which is used independently of ties or 
sleepers, for connecting switch rails so as to hold them pa- 
rallel and thus preserve the gauge of the track. The rails 
are connected by tic rods and nuts which slide on the latter. 
The nuts are provided with claws that embrace the base of 
the rails, and the latter are held apart by slotted tubes which 
inclose the tie rods and whose ends enter recesses in said 
auts. 
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A now Cotton Press has been invented by Mr. Sampson 
Pope, of Williamsburg, Miss., in which the follower re 
ceivcs {greater speed when the power required is light, I)ut is 
moved slower when the resistance increases and a greater 
power is needed. 

Mr. Lafayette A. Ilays, of Greenville, N. 11., has patented 
a new Saw Filing Machine, which consists of an adjustable 
saw clamp, file holder, and file guide for holding the saw 
blades and uniformly filing the teeth of the same at any angle 
desired, horizontal or vertical. 

A new Steamer for Feed has been patented by Messrs. F. 
E. Mills and C. Clager, of Ann Arbor, Mich., which may 
be used also for laundry purposes, and which is so con- 
structed as to be easily portable. 

In an iinprovod Valve Gear for Steam Engines, patented 
by Mr. Charles A. Smith, of Columbus, Ohio, there is a 
new construction of (he link and of an angle bar employed 
in connection therewith, in lieu of a link block, the whole 
forming a simple and accurately working reversing mechan- 
ism. 

A new Wrench has been patented by Mr. John S. Birch, 
of Orange, N. J., which will adjust itself to various sized 
olijccts and may lie securely locked in position. 

The new feature in an improved Karth Auger, devised by 
Mr. R. F. JIull, of Merced, Cal., is the bit, made V-shaped, 
having a screw point formed upon its angle, and having the 
forward edges of its arms or wings made sharp and extended 
lieyond the circumference of the tube to which the shanks 
of said bit arc attached. 

A new Car Coupling, patented by Mr. Geo. E. Weber, of 
Opolika, Ala., is arranged to couple cars of different heights 
on any curve, without the brakeman going between the cars, 
and is also so constructed as to connect ears having the com- 
mon pin and link coupling. 

Mr. Lewis T. Cornell, of Chicago, 111., has devised an in- 
genious implement for extracting, uncapping, loading, cut- 
tinn, creasing, and closing breech-loading cart.ridgc shells. 
It embodies many new and useful contrivances, and will 
doubtless bo found valuable by sportsmen. 

.Mr. Edward Henderson, of Now York city, ha.s invented 
a ("lamp, to be used liy gold leaf manufacturers for holding 
the mould while the leaves are removed to bo cut into sizes 
and placed in books. 

Mr. William Davics, of Henderson, Ky., has improved 
the construction of the Tobacco Stripping and Drying Ma- 
chine which he patented August 14, 1877, so that the leaves 
are stripped from the stems and flattened and dried in a very 
elTective and ingenious manner. 

Mr. William G. Raoul, of Macon, Ga., has patented a de- 
vice for adapting air brakes, as now used under the several 
existing patents, to mixed trains, or to render it possible for 
freight or other cars not supplied with air-brake attach- 
ments to intervene lietwecn the engine and such cars as may 
lie supplied with air brakes, without rendering the latter in- 
operative. 

Mr. Lorenzo D. Ilurd, of Wellsvillc, N. Y., nas patented 
a new Car Truck, the object of which is to reduce friction 
in passing around a curve. There is no slipping of the wheels 
on either side, as they arc fixed on independent axles. 

Messrs. Roliert L. Vernon and George W. Vernon, of 
Groenslioro, N. C, have patented a new Railway Switch 
Signal, in which a rotating lantern is employed to give dif- 
ferent colored lights and thereby indicate whether the switch 
is open or closed. Tlie red or "danger" signal is given by 
causing red glasses to appear in front of the lantern lamp 
whenever the switch rails are not properly adjusted and the 
switch lever is not locked to the switch stand. 

tloseph Saunders, of Brooklyn. New York, has invented a 
Stenm Valve, which is applicable to steam pipes of all kinds, 
and by which the water of condensation may be collected 
and discharged, and thereby steam of greater dryness fur- 
nished than customary with tlio common steam valve. The 
steam valve has an enlarged portion or pocket below the 
valve scat, a discharge opening in the pocket, and a discharge 
valve or cock below the pocket for letting out the water of 
condensation collected in the pocket of the main valve. 

A patent has been issued to Alexander Marengo, Joseph 
Marengo, and R. Marengo, of Montreal, Quebec, Canada, 
for a Cheroot Machine, which is an improvement on the 
cigarette machine for which letters patent have been granted 
them heretofore, dated May 23, 1876, and numbered 177,732, 
so that the class of cigars known as " cheroots " or " dove- 
tails " may be manufactured thereon with convenience and 
rapidity. The machine has two top rollers, and an endless 
belt, which is stretched over the top rollers and over a ver- 
tically adjustable bottom roller, whose supporting frame is 
secured on the fixed side standards of the machine by set 
screws. One of the top rollers is supported in fixed arms, 
while the other roller is mounted on pivoted arms, which 
arc connected with a suitable treadle mechanism, so that by 
pressing the treadle down the rollers will be brought closer 
to each other and inclose the tobacco placed in the bight 
formed by the belt between tbc rollers. 

Joseph Koenig. of Indianapolis, Ind., has patented an 
Awning which may be adjusted into different positions, so 
as to shut out, the sun or light, either partly or entirely It 
is also readily arranged so as to bo closed at either side, and 
admit a draught of air at the opposite side. The awning 
may be used as an exterior curtain and rolled up entirely, 
so as to be out of the way, being protected by the guard 
piece at the top of the window casing. 

A machine for Pasting Together and Drying Rolls or 
Continuous Sheets of Paper and other Fabrics, patented by 



.loseph Caller, of Cambridge, Mass., consists of an ar- 
I rangement of pasting rolls, a sizing roll, and drying cylin- 
1 dors, for simultaneously drying both sides of the paper. 

Sern P. Watt, of .Jamestown Neb., has patented an im- 
I proved Velocipede of that class known as four-wheeled or 
'carriage velocipedes, and which arc operated by lever ac- 
tion, work':d by hand, and guided by means of the feet. The 
invention consists of a front axle, with stirrups for the feet 
in connection with a compound lever connection with the 
j double crank of the rear axle. The hubs of the hind wheels 
] have inner boxes, with ratchets that engage spring pawls of 
the rear axle, to produce the revolving of the rear driving 
wheels. 

Mr. John Hill, of Columbus, Ga., has patented a Copying 
Press, which furnishes a convenient means for securing pri- 
vacy for letter copying books against meddlers, as well as 
security for the same against loss by abstraction. It con- 
sists in combining a locking device with the letterpress 
which locking device holds the platen or movable follower 
to its tightened adjustment upon the book, so that the latter 
cannot be removed except by the proper person having pos- 
session of the key. 

Mr. Daniel L. Iloldcn, of Philadelphia, Pa., has devised 
an improved form of refrigerator for cooling a nou-congeal- 
able liquid hy the evaporation of a volatile fluid ; an improved 
form of condenser for again liquefying the volatilized gas; 
and an improved form of congealer for freezing cans of 
water immersed in a tank of refrigerated non-congealable 
liquid; the said features being improvements upon an ice 
machine previously patented by Mr. Ilolden, and illustrated 
on the first page of this paper in the issue of March 16, 
1878. The improvements are protected by three patents. 

A new Locomotive Smoke Stack, patented by Mr. Isaac 
II. Congdon, of Omaha, Neb., is so constructed as not to 
choke the draught, to arrest sparks, and so that it may be 
applied to any smoke box. 



THE ELECTRICAL INDICATOE FOE SHOWING THE 
ROTATION OF THE EARTH,-A NOTE FROM PROF. 
MAYER. 

To the Editor oftlui Scientific American : 

The reading of the article by Mr. George M. Hopkins on 
the "Electrical Indicator for Showing the Rotation of the 
Earth " has suggested an addition to the apparatus which 
will render the experiments with it more delicate, and make 
manifest the rotation of the earth after the gyroscope has run 
for only a minute. If he will attach a plain or concave mir- 
ror to the frame of the gyroscope and reflect a beam of light 
from the mirror to a screen he will have an index which may 
be of considerable length, of no weight, and have no mo- 
mentum. If the distance of the screen from the mirror is, 
say, ten feet, then the spaces over which the light passes on 
the screen will be the same as those which would lie passed 
over by a rod 20 feet long attached to the gyroscope as an 
index. This is because the angle of deflection of the reflect- 
ed beam is always double of that of the angular deflection 
of the mirror. 

The apparent angular motion per hour of Foucault's pen- 
dulum and of his gyroscope for showing the earth's rotation 
is equal to 15" multiplied by the sine of the latitude of the 
I place where t,he pendulum or gyroscope is mounted. Call- 
ing the latitude of New York 40" 43', we have 9" 47' as the 
amount of hourly motion in azimuth. But as the reflected 
' beam moves through double the angle of the mirror attached 
to the gyroscope, wo have 19° 34' as the hourly angular mo- 
tion of the reflected beam of light. In one minute of time 
the beam will move through -^^- of 19" 34', or through 19}^ 
minutes of arc. This angular displacement of the beam will 
equal -678 of an inch on a screen ten feet distant from the 
mirror. In ten minutes of time we will consequently see the 
I spot of light on the screen move through ^^s inches. This 
quantity, however, gives the motion during the first ten min- 
utes, if wc suppose the beam to have started for a direction 
at right angles to the screen. The distance through which 
the spot of light travels will be greater during succeeding 10 
minutes of time, for the distances will be the tangents of the 
angular deflections. If, however, the screen have a cylindri 
cal surface with a radius equal to the distance of the axis of 
rotation of the gyroscope to the screen, then the spot of light 
will travel over equal distances in equal successive portions 
of time. 

For accurate measurements of the motion of the gyroscope 
it will be better to place a horizontal scale of equal parts fac- 
ing the mirror at the distance of, say, five to ten feet, and 
view the reflection of this scale from the mirror by sighting 
through a telescope with cross threads in its focus. With 
such an arrangement (see Article XI. of the "Minute Meas- 
urements of Jlodern Science," in the Scientific Amkrican 
Sdppi.ement, by the writer) two or three minutes' observa- 
tion on the motion of the scale over the cross threads of the 
telescope will suffice to give the amount of angular motion, 
which may be compared with that which theory requires, 
and_which is computed by any one who has a table of natural 
sines. He will find the sine corresponding to the angle of 
the latitude of the place, and multiply this by 15° (the hourly 
angular motion at the poles of the earth); he will then take 
s'o of the product for the angular motion in one minute, and 
double this result to allow for the doubling of the angle of 
reflection. 

Foucault suspended his gyroscope by a strand of untwisted 



silk fibers, and if Mr. Hopkins will adopt this mode of sus- 
pension in place of the steel point, he will get rid of the 
friction, which should be avoided. There is a good descrip- 
tion of Foucault's gyroscope, with four engravings, in 
Arago's " Astronomic Populaire," volume 3, page 50, et i^eq. 

I have during the past winter repeated the Foucault ex- 
periment with the pendulum, and the apparent hourly angu- 
lar motion of the instrument corresponded quite well with 
the theoretic value. The bob of my pendulum was a thirty 
pound cannon ball, which I floated in a hemispherical 
bowl containing mercury, and thus found out the position 
the ball has when its center of gravity is in a vertical line 
with its center of figure. The ball was suspended in the 
same position it had when it floated in the mercury. 

Alfked M. Mayer. 

South Orange, N. J., July 1, 1878. 

• < < « > > 

Electrical Indicator tor Showing the Rotation 
of the Earth. 
To the Editor of the Scientific American : 

In my article on an " Electrica! Indicator for Showing 
the Rotation of the Earth," in your issue of July 6, I men- 
tion that the apparent motion of the index is 15" per hour. 
With this instrument this would be true only at the poles, 
at the equator it would be 0", and in this latitude it would 
be about 9°. 

I intend soon to furnish you with sketches of another 
form of instrument, which will indicate the full diurnal mo- 
tion when placed at any point on the earth's surface. 

Geo. M. Hopkins. 

• < t > » 

To the Editor of the Scientific American : 

I translate the following from Aristotle, De Mirabiliis, 
Ausc., page 189, tom. 16, LipsiSB. Might it not have been 
gallium of which he wrote? 

"They say that Celtic tin is melted quicker than lead. A 
sign is that it appears to be melted in water. It stains (or 
sticks to the vessel) quickly. But it is melted away or is 
liquid in the cold, when it should be congealed." 

In the same vol., cap. 36, ^va;st. Mechitn., you will find the 
reasons why bodies on eddies of water move to the center, 
that are the same in part given by some writer lately, per- 
haps in your journal. J. F. G^ Mitta«. 



Counterfeiting American Goods. 

In reply to the charge that American goods sent to South 
American markets arc not equal to the samples exhibited by 
agents, a correspondent of the Eneninfj Post calls attention 
to the fact that enormous quantities of cheap imitations of 
American goods arc made in England and Germany to be 
shipped to the West Indies and South America; and not 
only is the general appearance of American goods imitated, 
but the brands, labels, and trademarks of American manu- 
facturers arc placed upon the spurious products. In the 
single district of Elberfeld, in Rhenish Prussia, over thirty 
factories were at one time at work forging " American " im- 
plements, such as axes, machetes, hatchets, and the like, 
with exact imitations of the private marks of reputable 
American firms. Law suits against some of the worst of 
these offenders have resulted in their conviction, but the pet- 
ty fines imposed by the German courts have had little effect 
to stop the outrage. The trade is kept up, and American 
manufacturers find everywhere in the West Indies and Span- 
ish America miserable imitations of their goods, bearing 
their own names, brands, and trademarks. 



The Steam Street Railways of tiew York City. 

It is surmised that the purpose of the constructors of the 
Metropolitan Elevated Railway is partiallymoral and pious, 
at least for the present. Rendoringeverybody indignant and 
extremely uncomfortable along the line and in the vicinity 
of the road by running trains of the noisest and most dam- 
aging sort during week days, and intermitting them on Sun- 
days, they hope, it is rumored, to make the Sabbath what 
the word implies. In this they succeed; they have made 
Sunday a day of rest and realenjoyment — aday of gratitude 
and benefaction. The most secular of the West Siders speak 
of it as blessed and blessing, and admit that never, until the 
running of the Metropolitan trains, have they fully appre- 
ciated it. They are thankful from the bottom of their hearts 
for Sunday, and wish most sincerely, so far as the railway 
is concerned, that Sunday might be perpetual. They attend 
church less than they have done, staying at home to enjoy 
comparative quiet, and to realize wholly their deliverance 
from the infernal trains. Many of them are compelled to 
employ the day in sleep, as they cannot sleep with any satis- 
faction during the week. We like to have the railway peo- 
ple credited with good intentions, but wc fear that they sus- 
pend the trains on Sunday for the nonce, only to prevent the 
indignant howl which they know would rise from the ortho- 
dox on account of the necessary interruption of service in all 
the churches within any ordinary distance of Sixth avenue. 
A common prayer nowadays on the West Side is, "Good 
Lord, deliver us from the din and torture of the elevated 
railway." — iV! T. Times. 

^ I » > »i 

The London Telegraphic Journal, in a recent article upon 
the admitted pre-eminence of telegraphic improvements and 
advances in the United States over all ot.her nations, ex- 
presses the opinion that this superiority of the Americans is 
due to the excellence of our patent laws, which encourage 
inventors to obtain patents, and place no restrictions upon 
them after they are obtained. 
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IMPROVED PISTON ROD STUFFING BOX. 

We illustrate herewith im improved stufting box for the 
piston rods of steam cylinders, whicli is so constructed iit 
the cylinder heads as to be self adjustable without requiring 
tlie continual screwing up of the box to prevent leaking 
of the same. The inventor claims tliat the packing may be 
used as long as a single circular strand remains around the 
piston rod, keeping the stuffing box always perfectly steam 
tight. 

A is a cylindrical cup which is fitted accurately to the 
piston rod so as to hug the same, and is made tapering 
toward the packing placed in the stuffing box of the cylinder 
hea<l. The cup is applied by the gland, B, in which is a 
shoulder, C, which retains the cup in such position that its 
tapering end projects into and slides in the stuffing box. 
Between the shoulder and outer rim of the cup a spiral 




PISTON ROD 8TUTPING BOX. 

spring is interposed as shown. This spring is <>! such 
strength that it presses the cup tightly on the pa(;king as 
soon as the steam is shut olT. It does not, however-, over- 
come the pressure of the steam which causes the packing to 
press against the concave surface of the cup and so hug the 
valve stem tightly. In this way the blowing through of the 
steam is prevented after the packing becomes worn and does 
not tightly fill the stuffing box. The interposition of the 
packing prevents the speedy corrosion of the spring by cut- 
ting oil access of the steam to it. The arrangement of parts 
also enables the flange, C, to be fitted loosely to the piston 
rod, thus avoiding friction at that point. 

The inventor informs us that he has had the device in use 
on locomotives on two railroads for two years, and that it 
effects a saving of fifty per cent in packing. He has used 
it on one side of his engine, with the ordinary stuffing box 
on the other, and he has found that after running down long 
grades when the old fashioned stuffing box would heat the 
piston so that oil poured on the rod would smoke, the parts 
on which the new box was arranged would be cooler than 
before steam was shut off at the top of the grade. For fur- 
ther particulars relative to sale of patent, address the in- 
ventor, Mr. Joseph M. Searle, Stanhope, Sussex county, 
N.J. 

■ ^ < ■ > * ■ 

TVaiidering Needles, 

The vagaries of needles which have been introduced in 
the body, and have escaped immediate removal, have in all 
ages attracted the attention of collectors of the marvelous 
in medicine. Hildanus related an instance of a woman who 
swallowed several pins, and passed them six years after- 
wards; but a more remarkable instance of prolonged deten- 
tion was lately recorded by Dr. Stephenson, of Detroit — 
that of a lady, aged seventy-five, who last year passed, by 
the urethra, after some months' symptoms of vesical irrita- 
tion, a pin which she had swallowed while picking her 
teeth with it in the year 1835 — forty-two years previously. 
Occasional pain in the throat was the only immediate symp- 
tom, but in 1845 she was seized with severe gastric pain, 
which passed away, and she had no further symptoms until 
hscmaturia in 1876. This curious tolerance of such fondgn 
bodies exhibited by the tissues is often observed in lunatic 
asylums. M. Silvy recorded some years ago the case of a 
woman who had a penchnnt for pins and needles so strong 
that she made them, in effect, part of her daily diet, and, 
after her death, fourteen or fifteen hundred were removed 
from various parts of the body. 

Another case, almost as striking, has been recorded by 
Dr. Gillette — that of a girl in whom, from time to time, 
needles were found beneath the skin, which they perforated, 
and were removed by the fingers or forceps. Concerning 
the way in which they had got into her system no informa- 
tion could be extracted from her. She was carefully 
watched, and in the course of eighteen months no less than 
320 needles were extracted, all being of the same size. Most 
were black and oxidized, but some had retained their polish. 
The majority were unbroken. They passed out of various 
parts of the body above the diaphragm at regular intervals, 
but in a sort of series, and always in the same direction. 
Most escaped in the region of the left nipple, and a few 
escaped in the arm, axilla, thigh, temple, and cheeli. Some- 



times several passed out of the same opening. The largest 
number which escaped in a single day was sixty-one. A 
curious phenomenon preceded the escape of each needle. 
For some hours the pain was severe, and there was consider- 
able fever. She then felt a sharp pain, like lightning, in 
the tissues, and on looking at the place at which this pain 
had been felt, the head of the needle was generally found 
projecting. The needles invariably came out head foremost. 
No bleeding was occasioned, and not the least trace of in- 
flammation followed. The doctor in attendance extracted 
318. They were sometimes held firmly, and seemed to be 
contained in a sort of indurated canal. It was conjectured 
that they had been swallowed with suicidal intentions; but, 
on the other hand, the way in which the needles escaped in 
series, and th(;ir direction with the head outward, suggested 
that they had been introduced through the skin. That little 
weight is to be attached to the place at which the needles 
escape as proof of their mode of introduction is evident 
from a case recorded by Villars of a girl who swallowed a 
large number of pins and needles, and two years afterward, 
during a period of nine months, 200 passed out of tlu; hand, 
arm, axilla, side of thorax, abdomen, and thigh, all on the 
left side. The pins, curiously, escaped more readily and 
with less pain than the ne(!dlcs. 

Many years ago a case was recorded by Dr. Otto, of Co- 
penhagen, and mentioned at the time in the Lancet, in 
which 3!)5 needles passed through the skin of a hysterical 
girl, who had probably swallowed them during a hyster 
ieai paroxysm ; but these all emerged in the regions below 
the level of the diaphragm, and were collected in groups, 
which gave ri.-<e to intlammatory swellings of some size. 
One of these contained 100 needles. Quite recently Dr. Big- 
ger described before the Society of Surgery of Dublin a 
case in which more than iJOO needles were removed from the 
body of a woman who had died in consequence of their 
presence. It is very r(!markable in how few of the cases 
the needles were the cause of death, and how slight an in- 
terference with function their presence and movement 
cause. From time to time their detection by a magnetic 
needle is proposed as a novelty; but, as Dr. Gillette reminds 
us, this method was employed by Smee nearly forty years 
ago, and has often been adopted since. — Lancet. 

IMPROVED AUTOMATIC FAN. 

An ingenious device of timely interest now that the hot 
weather is at hand has been invented by Jlr. Gustav A. C. 
Meyer, its object being to enable a person to fun himself 
without any of the usual muscular exertion. The invention 
may also be used to communicate power to sewing machines 
and other light apparatus. As shown in the engraving, the 
seat frame is guided by anti-friction rollers in rails of the 
corner posts of the chair. The lowering of the seat frame 
by the weight of the body causes the engagement by a fixed 




I IMPROVED STEP BOX. 

I The annexed engraving represents an improved device 
1 for lubricating the shaft in the step box, the construction 

and advantages of which will be readily understood from 
c the following description: A is the lower end of a vertical 

shaft, B the step box, and C the bearing bar. The stej) block, 

D, is dropped into the box, and is sustained by the shoulder 
\ and fixed by pins at E. Beneath the block is an oil chnm- 
i ber, supplied with oil by an elevated cup, F, through the 
; pipe shown. The oil is forced into the step box by capillary 
i attraction and by the pressure of that contained in cup, F, 

and any surplus enters the annular cup, G, and runs off 

through the spout shown. 
It will be observed that the center bearing is left intact, 

and the part of the shaft exposed to the oil hole is carried 

around into contact with the bearing surface of the box. 




IMPROV'ED AUTOM.\TIC FAN. 

vertical rack bar of the seat with a suitable transmitting 
wheel train and mechanism. The rack bar is guided along 
an anti-f rietion roller bearing on its rear side, and the seat 
and rack bar are elevated by the spring by raising the body 
from time to time off the chair. The speed of the transmit- | 
ting mechanism is regulated by an anchor escapement and 
fan governor. 

The inventor states that 25 minutes are required to cause 
the seat of the chair, represented in the illustration, to de- 
scend to its full extent, and during this period 1,257 strokes 
of the fan are made. It will be understood that the user of 
the device has simply to sit down and the motion of the fans 
at once automatically begins. 

Patented May 7, 1878. For further particulars address 
Mr. G. A. C. Meyer, 30 Bowery, New York city. 



COLLET'Si IMPROVED STEP BOX. 

SO that it wears equally with the rest, and also carries oil \)j 
mechanical action between the surfaces. As one hole is 
made eccentric, the oil will cause indirect contact with the 
l)art of the lower end of the shaft that comes in direct con- 
tact with the] face of the bearing block, and consequently 
the introduction of oil between the surfaces is positive, and 
it will spread out over the whole of the bearing surface by- 
capillary attraction. 

Patented April 30, 1878. For further information address 
the inventor, Mr. John W. Collet, Upper Alton, Madison 

county. III. 

* I ■ I » ■ 

Heat Coiidnctivlty. 

The conduction of heat by substances that are poor con- 
ductors has recently been investigated by M. Less, in the 
laboratory of M. Wiedemann, for the same purpose as Hop- 
kins had in view, and by a similar methodto the one adopted 
by that experimenter. The substances examined were va- 
rieties of stone and wood. Plates were cut off them and 
placed on the bottom of a vessel equally heated with steam. 
On the other free surface was placed a soot covered copper 
plate. In a dry inclosed space, protected from all external 
radiation, a thermopile was exposed at different distances to 
the radiating copper plate, and from the deflections of the 
galvanometer inserted in the circuit, after a short exposure 
(always the same), the heat conductivity of the plate under 
examination was determined. The experiments were per- 
formed with great care, and are detailed in a recent number of 
iho A nnnlender Physik. We give the following table of re- 
sults (in it the conductivity of the best conductor is put = 

1000): 

Condtic- 
Substanco. Sp. Gr. tivit,y. 

Marble from the Pyrenees 2(116 1000 

Saxon granite (containing albite) 2-629 804 

Carrara marble 2668 760 

Marble from Italy 2-682. . . . 763 

Basalt of Idar, near Oberstein 2-712 726 

Seeberg fine grained sandstone 2-130. . . . 721 

Granite from the Thuringian forest 2-545 713 

Strehlen sandstone 2-324 701 

lied gneiss ofTliarandt 2-540. . . . 696 

Nephalin— Basalt of Mitterteieh 2853 690 

Serpentine of the Saxon Erzgebirge ... 2-418 678 

Gneiss of Tharandt 2-054.... 673 

Carlsbaden Shiver 2-731. . . . 537 

Sandstone of Postelwitz 1 -997 487 

Clay slate from the Sehwartal 2-685 469 

Sandstone with kaolin cement 1-951.. . 420 

Commonelay 2003 275 

Maple wood (with the fibers) 0-634 193 

Oak wood (with the fibers) 0-621 161 

Box wood (with the fibers) 0-790 135 

Box wood across the fibers = the rings. 0-754 96 

Oak wood across the fibers = the rings.. 0-508 86 

Maple wood across the fibers and rings.. 571 .... 86 

Maple wood across the fibers = the rings 0-607. . . 85 

Oak wood across the fibers and the rings 0'571. ... 75 

The numbers obtained for the stones show that, in general, 
density and compactness greatly favor the passage of heat; 
still, the values of the conductivity by no means depend on 
the specific gravity alone. The stones of crystalline texture 
conduct better than those mechanically mixed, and the stones 
with fine grains better than those with coarse. The few ob- 
servations made oa woods show that in tlicm, as was long 



© 1878 SCIENTIFIC AMERICAN, INC. 



July 20, 1878.] 



^tunixixt %mtxum. 



39 



since demonstrated by Tyndall and others, there is a rmicli 
more rapid passage of heat in the direction of tlie fibers tlian 
in that at right angles to them. The ratio numbers, however, 
are somewhat different from those formerly obtuined. 
i» ( » > »i 

flew Volcano In Peru. 

A Peruvian newspaper, tlie Bolm, suys that extraordinary 
phenomena have been observed in connection witli the 
" Corpuna " volcano iu the Province of Castillu, which 
have caused great alarm among tlie population. The im- 
mense banks of snow which huve crowned its summit fr«m 
time immemorial huve suddenly melted away with sucli 
rapidity as to cause torrents to rush down the sides of the 
mountain, washing out immense quantities of stones and 
earth. The river below, being unable to contain the greut 
body of water so suddenly added to it, overflowed its banks, 
causing great damage and distress. A groat cliasm or lateral 
crater next opened on one side, throwing out volumes of 
smoke and steam as well as tongues of flame, which were 
distinctly visible at night, accompanied with loud subter- 
ranean rumblings. It had never I)eun supposed that tlie 
Corjiuna was or could be a volcano, and there is no tradition 
that it was ever in a state of eruption. Nor witliin the 
■■nemory of man has its crown of snow (>ver been absent. 



WOOD CARVER OF SIMLA. 

Simla is best known as a place of refuge from tlie intoler- 
able lieat of the Indian plains, and as a resort where tlie sur- 
roundings have been Anglicized to tlie greatest possible ex- 
tent. The natives are by no means deficient in artistic de- 
sign and execution. It is in their tools, principally, that 
they are at a disadvantjige ; and the wonder is thai, they can 
do so well with such sorry appliances. There are few of us 
wlio have not had opportunities of examining and admiring 
Imliaii workmanship, whether in the case of the celebrated 
chains from Trichinopoly, or of chessmen, or of curious 
boxes made of various woods; and some of us may possess 
specimens of the skill with which the wood carver of Siinlu 
plies his vocation. lie lias, at any rale, wood enough and 
to spare in his neighborliood ; he has the magnificent deothir 
or Himalayan cedar, the pine, tlie oak, and the rliododen- 
dron. 

He may seem, in the picture, to set about his work in a 
style which would not recommend itself to the civilized 
wood carver; and he may appear to be handling an imjilo- 
ment such as is used in this country for a game of liall; but 
he contrives, nevertheless, to turn out sonic iiood work. 



Natural History Notes. 

Influence of Trees on Rainfall. — From observations made 
by M. Fantrat relative to the comparative influence of leafv 
woods and resinous woods on rain and the hygrometric 
state of the air, recently communicated to the Paris Academy, 
it appears that pine forests have a much greater influence on 
the hygrometric state than others; so that if the vapors dis- 
solved in the air were apparent, like fogs, we sliould see 
forests shrouded in a large screen of moisture, and in the 
case of resinous woods the vapory envelope would be more 
distinct than in that of leafy woods. M. Fantrat also shows 
tluit pines retain in their branches more than half of the 
water which is poured upon them, whereas leafy trees allow 
58 per cent of the precipitated water to reach the surface of 
the ground. ITc suggests, therefore, that in planting with a 
view to ojipose inundations, it would be advisable to choose 
by preference resinous trees, as offering a better covert. 

Nutrition of the Sinnlein. — Dr. Francis Darwin communi- 
cates to Nature the results of some experiments on the Sim- 
dem {Droncra rotiindifolia) which are not without interest. 
A number of the plants were freely supplied wit.h meat, 
while another set were kept without animal food. At the 
end of the season the two sets were compared in various 
ways with tlie object of deciding whether or not " Carnivor- 
ous plants " profit by an animal diet. Tlie advantages 
gained by the fed ])laiits were found to b(^ immerous. In 
cont.inuafion of his exiK-riments, he tells us that the plants 
on which he worked were cultivated in six soup [ilatos, and 
after all the flower stems had been cut the plants in three 
of the plates were removed from the moss in which they 
grew, and were counted and weighed. The plants in the 
of her p]at(\s were left with the object of comparing the nev/ 
plants which should spring up from the winter buds of the 
two sets ill the following year. They Were fhen removed to 
the hothouse that they might rapidly send \\\^ next year's 
leaves. By the middle of January, 1878, it became clear 
that more leaves were springing up from the winter buds of 
the plants that had been fed than from the others. Both 
sets were now kept without food, and, on April 3, removed 
from the plates, counted, dried, and weighed. The result 
showed that there was only a comparatively small diflcrcnce 
(18 per cent) between the number of not fed and fed plants. 
Numerous minute offsets were found among both sets and 
counted as separate plants. But, judging either by the total 
or average weights, no doubt could be entertained of the 
great advantage gained by the fed jilants. One of the most 
striking facts was that in spite of the far larger yield of 
flower stalks, seeds, etc., produced during the previou.s 



summer by the fed plants, they were nevertheless enabled to 
lay by a far greater store of reserve material than their not 
fed competitors. The results reached by Dr. Darwin agree 
very well with those obtained by Drs. Kellerman and Van 
Raumer, who conducted a like series of experiments with 
the Sunliew, in Germany, at about the same time. 

The Cause of the Bnlliant lines of Animals. — Mr. Wallace, 
in his new book, " Tropical Nature, and Other Essays," just 
published, gives u theory to account for the diverse colors, 
the special adornments, and the brilliant hues which dis- 
tinguish certain male birds and insects, which is quite dif- 
ferent from that of Mr. Darwin. 

The theory of the latter, it will be remembered, was that 
all, or almost all, the colors of the higher forms of animal 
life are due to voluntary or conscious sexual selection, and 
that diversity of color in the sexes is due at least, first of all, 
to the transmission of color variations either to one sex only 
or to both sexes, the difference depending on some unknown 
law and not being due to simply natural selection. Jlr. 
Wallace regards this view as erroneous. He finds, on close 
examination, that neither the general influence of solar light 
and heat, nor the special action of variously tinted rays, is 
at all an adequate cause for the many wondrous complexities 
of color with which we are acquainted. lie would therefore 
take another view, dividing the colors into groups, as they 
are jirotective to the creature, act as warning colors, or sex- 
ual colors, or typical colors, or simply (as in floras) attract- 
ive colors. To him the very frequent superiority of the 
male bird or insect in brightness of color (even when the 
coloration is llie same in both sexes) seems to be due pri- 
marily to the greater vigor and activity and the higher vital- 
ity of the male. lie reminds us that the colors of an animal 
usually fade during weakness or disease, while robust vigor 
and health add to their intensity. This intensity is most 
developed in the male during the breeding season. It is 
also very general in those cases where the male is smaller 
than the femal(^ This greater intensity of color in the male 
would be furllier developed by the combats of the males for 
the possession of the females. Increased vigor acting thus 
on the epidcrnial system would soon produce further dis- 
trilml ion of color, and even new tints and markings. In- 
deed, even the remarkable display by so many male birds of 
their jieculiar beauties of color and plumage may lie thus 
accounted for; for at the pairing season these birds are in a 
state of the greatest energy. At such a season even those 
birds that are not ornamental, flutter and spread their wings 
and erect their head-crests and tail featliers; and there would 
ho a progressive development of these ornaments iu all 
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dominant races, and if those portions of the plumage Which 
were originally erected under the influence of anger and fear 
became largely developed and brightly colored, the actual 
display under the influence of jealousy or sexual excitement 
would be quite intelligible; the males would soon discover 
what plumes were most effective, and would endeavor to 
excel their rivals. It will be seen, therefore, that Mr. Wal- 
lace's theory of Color might almost be called a molecular 
one. The causes of color are due to molecular or chemical 
changes of certain substances, and in the action of these on 
light, heat, and moisture. They can be produced or inten- 
sified by processes of development, and this as the surface 
bearing these colors is extended or diminished, and as there 
is a surplus of vital energy; or they may be, as in some 
plants, acted on by some as yet unknown local action de- 
pendent on the soil or on vegetation. 

The Growth of Ooral.—A MelboUrHe paper speaks of a re- 
markable piece of coral taken off the submarine cable near 
Port Darwin. It is of a common species, about 5 inches in 
height, 6 inches in diameter at the top, and about 3 inches 
at the base. It is perfectly formed, and the base bears the 
distinct impression of the cable and a few fibers of the coil 
rope used as a sheath for the telegraphic wire still adhering 
to it. As the cable has been laid only four years, the speci- 
men must have grown to its present height in that time, 
which seems to prove that the growth of coral is much more 
rapid than has been supposed. 

How the Lobster AnnuaUy Oasts Off its Shell. — The Zoolo- 
gist for June gives the pith of an article on this subject pub- 
lished by Mr. W. A. Lloyd in the FHeld, in about the follow- 
ing woris: The lobster, feeling the time of exuviation ap- 
proach, seeks a retreat where it may be safe during the pe- 
riod of soft helplessness, which lasts for three or four days 
after exuviation. 'This place it usually selects below some 
overhanging rock, and if there is a protection on each Bide, 
so much the better. If there is a good bed of sand and 
shingle (as there should be) six or eight inches thick, the 
lobster proceeds to excavate this away behind, and with its 
anterior limbs pushes it up in front, and makes a kind of 
defensive earthwork. In this operation it is aided by an oc- 
casional motion of its false feet in driving away a current of 
SaOd outward, below its tail, the head being then turned 
inward, toward the hinder part of the Httle cave thus 
formed, into which the lobster never allows any other crea- 
ture to enter. When the moment arrives for casting the 
shell, the animal falls over on its side, a rupture is made in 
the membrane uniting the posterior of the cephalo-thorax 
with the anterior ring of the abdomen, and presently a part 
of the lobster's new coat may be seen between the two. 
The rent is made by the lobster suddenly and strongly bend- 
ing its tail inwardly toward its head. In a few minutes the 
whole of the tail or abdomen is outside of the old shell, and 
the two may be seen side by side. Then the exuviation of 
the front half of the lobster goes on, all at once, legs and 
head-appendages and body together, and the last portions 
but one seen of the animal in its fresh covering are the tips 
Of the large anterior limbs, which, as before mentioned, are 
for a few moments a little misshapen. Last of all appear 
the longer tentacles. During this whole process, which 
takes up about a quarter of an hour, the lower edges of the 
cephalo-thorax become a little separated from each other, 
laterally, to the extent of about one inch in a large speci- 
men, and this appears to be for the purpose of allowing 
more room below than would otherwise be possible for the 
extrication of the limbs. As soon as the old shell is quite 
detached, and the animal is in its normal position, and has 
rested a few minutes, it pushes the cast-off shell over the 
edge of the earthwork of sand and shingle, outside the den, 
aud then sometimes buries it. After solidification of the 
new shell, in three or four days, the shell or animal never 
increases till the next moult. 

The Edible Pine. — This small scrubby pine (Pinus edviis) 
grows on the dry, rocky mountains of New Mexico, and is 
called by the Mexicans pifton. The seed is about the size of 
a kidney bean, with a rich oily kernel in a thin shell. It 
has a pleasant flavor, and sometimes oil is expressed from it. 
In favorable seasons the seeds are gathered in quantities and 
sold by the Indians to the people of New Mexico, Arizona, 
and the border settlements of Mexico. The seeds should be 
roasted before eaten, though sometimes they are consumed 
raw. The Indians of Alaska are in the habit, in the Spring, 
of stripping off the bark of the Pinus coniorta (twisted- 
branched pine) and scraping the newly formed cambium 
from the trunk. This is eaten fresh or dried, pressed into 
compact cakes of a dark claret brown. It has a coarse look, 
as if made of tan bark ; and, if broken up, presents a check- 
ered appearance. When fresh it is not unpleasant, and the 
effect is that of a gentle laxative, but as the season advances 
it becomes strong in turpentine. When the cakes are old 
they have a bitter taste not unlike that of pine chips. 

Voracity of the Blue Pish. — Mr. Carpenter, in an article on 
the " Fisheries of British North America," in Nature, states 
that one advantage possessed by the fishing grounds of 
British North America over those of the United States is 
their immunity from the ravages of the blue-flsh — a vora- 
cious, wandering fish, whose home is in warm southern 
waters, its northward migration taking place only during 
summer, and never extending far beyond Cape Cod. Its 
destructive agency has had much to do with the diminished 
productiveness of the New England fisheries, and further 
south is specially exerted on the mackerel schools. Accord- 
ing to the estimate of Fish Commissioner Professor S. F. 
Balrd, the weight of the fisb goasumed by the blue-flsh of 



the United States coast during the season is about 
300,000,000,000 lbs. In its turn the blue-fish is largely con- 
sumed as an article of human food; but it is not suited for 
salting, and is consequently of no value as an export fish. 
^ n> » 

&STBONOUICAL NOTES. 

BY BEBLIK H. WEIGHT. 

Penn Yan, N. Y., Saturday, July 20, 1878. 
The following calculations are adapted to the latitude of 
New Yorkcity, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 



H.M. 

Venus rises 1 17 mo. 

Mare sets 8S7eve. 

Jupiter rises 7 39 eve. 

Jupiter in meridian 30 mo. 



H,M. 

Saturn rises 10 21 eve, 

Saturn in meridian 4 22 mo, 

Uranus sets 8 53 eve. 

Neptune rises 11 49 eve. 



FIRST MAGNITUDE STARS. 



Regulus sets 8 51 eve. 

Spica in meridian 5 25 eve. 

Arcturus in meridian 6 16 eve. 

Antares in meridian 8 27 eve. 

Vega in meridian 10 38 eve. 

Altair in meridian 11 .50eye. 

Deneb in meridian 46 mo. 

FomaUtaut rises 1056 eve. 



A!ph«itila rises 8 16 eve. 

Algol (var.) rises 9 56 eve. 

7 stars (Pleiades) rises 20 tiio, 

Aldebaran rises 1 39 mo. 

Capella rises 11 3 eve. 

Rigel rises 3 46 mo. 

Betelj^euse rises 3 31 mo. 

Sirius invisible. 

Procyon invisible. 

REMARKS. 

The sun will be totally eclipsed July 29, in the afternoon, 
and will be visible generally throughout the United States 
as a partial eclipse. The line of central eclipse — the region 
over which the center of the shadow passes — begins in cen- 
tral Asia, Lat. 55° N., Long. 165° W. of Washington, and 
crosses Behring Strait into Alaska at 65° N. Lat., taking a 
southeasterly course through British America and the United 
States. The total phase will be observed from various points 
along the route of the Union Pacific Railroad. Sherman 
station and Ogden have been selected as points of observa- 
tion because of their great elevation, thus avoiding the 
denser portion of the atmosphere. By this means the dis- 
tinguishing properties of instruments is increased, and con- 
sequently a much higher power can be used than would 
otherwise be possible and give good results. Near Denver 
the total occurs at 3h. 27m. P.M., local mean time, with a 
magnitude of 12'1 digits. The line of totality leaves the 
United States near Galveston, where a total phase occurs at 
4h. 30m. P.M., local mean time, passing across the Gulf of 
Mexico and the western extremity of Cuba, giving a total 
phase at Havana at 5h. 34m. P.M., ending in the Carribean 
Sea just off the southeast shore of the island of St. Domin- 
go, where the total occurs at sunset. At New York city 
the eclipse begins at4h. 42m. P.M.; middle, 5h. 35m. P.M.; 
end, 6h. 28m. P.M. Size 7-8 digits upon the sun's south- 
ern limb. 

< < ■ > ^ 

Belgium, Holland, and Bngland. 

Bulgium would furnish a capital text for an essay on the 
advantages of a patent system. When Holland and Belgium 
separated, the latter was far behind in the matter of com- 
merce; now the commerce of Belgium leads that of Holland 
by $50,000,000 a year, having increased thirteen fold in 
forty-four years. Belgium believed that it would pay to 
encourage invention by means of a patent law; Holland did 
not; the first promptly shot into the front rank of prosper- 
ous manufacturing nations, while the second is nowhere. 
It would be an interesting study to trace the connection of 
Belgium's prosperity with the 1,500 patents a year granted 
by that little state. That the numerous labor-saving inven- 
tions embraced by these patents have not diminished the 
demand there for men is evident from the single fact that 
Belgium is now by far the most densely populated country 
on the globe. Should the United States ever attain a similar 
density of population we should number not less than five 
hundred millions of people. From a recent report of the 
British Inspector of Factories it appears that the iron and 
wool manufactures of Belgium are being imported into 
Great Britain in large an dsonstantly increasing quantities, 
and that the damaging effect of such competition is particu- 
larly felt in Glasgow. Thus Scotland is beginning to suffer 
the same sort of changes in trade as have been produced in 
English markets by the increasing introduction of American 
prints, machinery, hardware and other articles. The in- 
spector thinks these changes "significant and alarming." 



Jointed Artillery. 

The jointed gun submitted for experiment by Sir William 
Armstrong has completed its course of firing at the proof 
butts in the government marshes adjoining the Royal Ar- 
senal, Woolwich, and been handed over to the Pack Saddle 
Committee to arrange for its carriage by mules over mount- 
ains and across irregular country. The gun unscrews into 
three parts, each of which is light enough for a mule's burden, 
but when sere wed together it forms a powerful long range can- 
non almost as serviceable as an ordinary field piece, and said 
to be perfectly gas tight at ths joints. The light 7-pounders 
which constituted the artillery of the Abyssinian campaign 
and the expedition to Coomassie have, with a few small 
howitzers, been the only guns of the mountain train; but 
the invention of Sir William Armstrong is regarded as hav- 
ing opened a way for greatly augmenting the power of that 
branch of the service. 



perimental gun, and it may be recollected that a similar mis- 
hap occurred both to the first of the 80-ton guns and the ex- 
perimental 35-ton gun, the original " Woolwich Infant." 
Both these guns have been retubed and rendered servicea- 
ble. 

^ < • » »i 

THE FHONO&BAFH. 

Although the phonograph is expensive, and difficult to 
construct in its most perfect form, it is nevertheless capable 
of being made on a cheaper scale, so as to afford a world of 
amusement for both young and old. 

The materials for a phonograph which will talk, whistle 
and sing, and which may bo used by our experimenters in 
developing any new ideas concerning it, may be purchased for 
$1.50, and full directions and complete scale drawings which 
will enable any one to make the instrument may be found 
in the current number (No. 133) of the Scientific Ameri- 
can Supplement. 

^ I » > »i 

Scientific American Boat Draw^Ings. 

The San Francisco Chronicle gives an instructive account 
of the pluck and perseverance of two young men of that 
city. During their off hours, and often by the light of a 
lantern at night, these lads have built a 33 foot jib and main- 
sail yacht with no other instruction than the directions 
and drawings published in the Scientifio American Sup- 
plement of April 14, 1877. "It seems incredible," says 
the Chronicle, " that two young men, scarcely more than lads, 
unaccustomed to the use of tools, should have succeeded 
in constructing a seaworthy vessel from drawings;" but 
it is no greater feat than many others may do by consult- 
ing the full and practical instructions for building large and 
small sail and row boats and steam launches, published in 
many numbers of the Scientific American Supplement. 



a I » I » 



wire Tramw^ay Worked by Water Wheels. 

The tramway connecting the town of Lausanne with its 
harbor Ouchy, on the lake of Geneva, consists of two lines 
of rail, and two trains which are connected by a wire rope. 
At the top of the tramway the rope passes over a winding 
drum, through which the trains are put in motion. The two 
trains keep each other in equilibrium, the one ascending upon 
one line while the other descends on the other line, and vice 
tersa. 

The tramway is 1,650 yards long, and leads in a straight 
line from Ouchy up to Lausanne, passing on the way a tun- 
nel several hundred yards in length. The steepest gradient 
is 1 in 9. 

The winding drum is driven by two Girard turbines, which 
work under a head of 393 feet; they are made of brass on ac- 
count of the high velocity of the water, due to the great head ; 
they have a diameter of 7 feet 4 inches, and run at a speed of 
170 revolutions per minute. The water can easily be turned 
on anji off the turbines by means of circular slides worked by 
hydraulic gear. 

The two turbines are fixed upon a horizontal shaft, which 
carries also a brake wheel, the band of which is worked by 
gears similar to the slides, and spur gear for transmitting the 
motion to the winding drum. 

The winding drum is 19 feet 8 inches in diameter and 13 
feet long, and is covered with wood lagging. As it has to 
transmit by mere friction a force of 180 H. P., making at 
the same time only a few revolutions per minute, the follow- 
ing arrangement to produce the necessary friction has been 
contrived by M. Gallon, the designer of the tramway : The 
winding drum is placed in a position parallel to the direction 
of the tramway and considerably lower than the level of the 
rails; the rope is wound on the drum in two coils, and above 
the drum ; the two ends of the rope are made to pass over two 
guide pulleys, which stand at right angles to the drum, and 
are carried in sliding bearings. By means of bevel gearand 
screw spindles, these pulleys are made to move to and fro 
along the winding drum, thus forcing the rope to travel 
continually from one end of the drum to the other, and pre- 
venting the surface of the latter from being worn smooth, 
as it would be if the coil were always on the same spot. 



Shell Polishing. 

The Royal Laboratory Department in the Royal Arsenal, 
Woolwich, have practically abolished the operation of giv- 
ing a smooth surface to shot and shell by the use of the 
lathe. The method of casting these projectiles of exact size 
and smooth exterior was first carried out on account of the 
expense "which would be saved by the abolition of turning, 
j but a still greater advantage has been found in the superior 
hardness of the unturned shells, the one tenth of an inch 
of the outer skin which it has been usual to turn off the 
Palliser projectiles being equal in strength to one third of 
the interior surface. By reducing the thickness of the walls 
the shell is thus enabled to contain a much larger bursting 
charge without any diminution of penetrative power, and 
the whole mass proves to be more cohesive and serviceable in 
what may be regarded as its natural skin than after the ma- 
terial and chemical changes wrought in its constitution by 
the friction of the lathe. 



The Armstrong lOO/Ton Gnn. 

The 100-ton experimental gun, the first made by Sir 
William Armstrong at Elswick for the Italian Government 
and proved at Spezzia, is said to have cracked its inner tube. 
This is a po8sibility not ualooked for iu the case of au ex- 



Floating Batteries at Kertch. — Two powerful float- 
ing batteries have been launched by the Russians, at Kertch. 
Each battery is constructed of several boats fastened to- 
gether and fitted with a large number of watertight com- 
partments, to which are attached powerful pumps. Their 
armament consists of 9 inch rifled guns. Four of these 
floating batteries are now connected with the defenses of 
Sertch, and others are under course of construction. 



© 1878 SCIENTIFIC AMERICAN, INC. 



July 20, 1878.] 



^tkniiiit %mtxum. 



41 



APPARATUS FOB ADHINISTEBING MEDICINE TO HOBSES. 

As it is generally useless to attempt to persuade a horse 
to take medicine voluntarily, owing to his equine inability 
to appreciate its advantages, combined with dislike for the 
taste, mechanical means are sometimes resorted to, and an 
ingenious contrivance for the purpose is represented in the 
accompanying engraving. It consists of a wooden gag bit, 
which is pMced in the horse's mouth and suitably attached 
to the headstall. By pulling the cord shown, the gag is 
turned by levers, compelling the animal to open its mouth. 
The stem of the medicine receptacle, which 
looks like an exaggerated tobacco pipe, is 
then inserted in a hole in the bit and clamped 
therein. Then, by opening a valve in the re- 
ceptacle, the medicine previously placed in 
the bowl runs down the horse's throat. Also 
in the stem is a kind of fork, which, when a 
pill is to be administered, holds the same un- 
til it is washed down by water poured into 
the bowl. 

This device was patented through the Sci- 
entific American Patent Agency, February 36, 
1878, by Mr. Henry Hartman, of Camp Hal- 
leck, Elko county, Nevada. 



NeTT Agricultural InTentions, 

Mr. Reuben O. Kinne, of Eldorado, III., has patented a 
new Grain Binding Attachment for reapers, which is so con- 
structed as to bind the grain with straw bands. The con- 
struction is very ingenious, embodying ten new mechanical 
devices. 

Mr. B. T. Timby, of Ridgeway, N. Y., has patented an 
improved Composition for invigorating trees and protecting 
them from insects and improving the fruit. 

Mr. David Wolf, of Avon, Pa., has invented an improved 



Apprentice Shops for the Boys. 

The necessity for more skilled labor is ur- 
gent upon the people of the United States, 
while at the same time the number of young 
men or boys who need the rudiments of prac- 
tical pursuits is very large, especially in every 
considerable town in the country. To meet 
this want the establishment of shops for the 
production of numberless smaller articles is 
practical, and where the work should be 
chiefly done by boys without further com- 
pensation or expense attending their teaching 
and labor than that they shall receive an amount of instruc- 
tion in the rudiments of knowledge, especially in the nat- 
ural sciences and the knowledge pertaining to the practice 
of the trade they select to learn, and that they be appren- 
ticed for a certain length of time without compensation, and 
for a compensation for a length of time afterward. 

The shops in healthy locations and the confinement of the 
younger classes not greater than in schools; shops of this 
character fitted for woodworking by hand and by machinery, 
wood turning, carving, and moulding, and ornamental as well 
as useful, also for founding and fitting articles in cast, malle- 
able, and wrought iron and steel, for metal working and the 
manufacture of useful and ornamental articles — these are es- 
pecially practical, and with their establishment and the ex- 
perience gained other shops would be from time to time es- 
tablished. 

Why not a master workman be furnished with the small 
beginnings of a shop and take pupils to teach in special 
branches, as well as now teaching telegraphy, music, draw- 
ing, bookkeeping, or any of the special callings? 

< < ■ I » 

A BOAT OLDEB THAN THE ABK. 

During November last an association of boatmen, calling 
themselves Lacustrians, on account of their trade, being the 
exploration of the shoals of Lake 
Geneva in search of antiquities 
buried in the bottom, discovered 
in the lake, and near the town of 
Morges, the remains of a large 
ancient dug-out. The boat was 
buried in about fifteen feet of 
earth, and during its exhuma- 
tion, owing to the great fragility 
of the old wood, it was broken 
in several places. It was finally 
transported to the museum at 
Geneva, and there rests sub- 
merged in water to prevent the 
corrosive action of the atmos- 
phere. We take from La Na- 
ture the annexed engraving, ex- 
hibiting the construction of the 
oldest known vessel, the period 
of the making of which far out- 
dates that commonly ascribed 
to the construction of Noah's 
Ark. 

Fig. 1 is a plan, and Figs. 3 
and 3 lateral elevations. The two 
smaller illustrations exhibit sec- 
tions. It is probable that the 
two extremities terminated in 
points, but one end is badly rup- 
tured, and the pieces could not 
be found. Thelength is about 15 

feet, breadth 37 inches, and thickness of sides and bottom 
from 3 to 4 inches. The end, A E F F', is not dug out, and 
is rounded to form a seat. Near this and on the bottom are 
two projections, H h, evidently intended as stretchers for 
the occupant of the boat to brace his feet against while pad- 
dling. It is probable that the boatman, therefore, seated 
himself as shown in Fig. 1, facing the bow and using his 
paddle exactly as do the Indians of the present day in the 
propulsion of their canoes. The boat was hewn from the 
trunk of an oak, evidently with implements of stone or 
bronze. 




APPARATUS FOR ADMINISTERING MEDICINE TO HORSES 



Plow Point, which is reversible and invertible, and in other 
respects of novel construction. 

The improved Harvester patented by Mr. William Gang- 
wer, of Mulberry, Md., Nov. 14, 1876, has been improved 
by him so as to simplify the construction, and so that the 
gavels may be dropped to the ground out of the way of the 
machine on its next round. 

An improved Grain Separator has been patented by Messrs. 
William M. Redd and Erastus M. Sandford, in which the 
new feature is a cover suspended over the screen to hold the 
grains flat on the latter. 

Mr. Orson J. Smith, of Farmer City, 111. , has patented anew 
Watering Trough, which has a detachable cover, or protec- 
tor, having an inclined roof in which are formed openings 
to permit the stock to have access to the water, and to which 
boards are hinged for use in closing said openings when re- 
quired. 

A new Garden Hoe has been patented by Mr. Calvin W. 
Polen, of Hazel Dell, 111., which is suitable for cultivating 
young plants in drills, and which may be adjusted to suit 
different distances between the rows, and to throw the soil 
to or from the plants. 

Mr. Rease W. Workman, of Rock Hill, York Co., S. C, 
has patented a new Plow. The invention consists in attach- 
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A BOAT OLDER THAN THE ARK. 

ing a semicircular plate to the underside of the beam, in a 
vertical position, and in such relation to the standard that it 
will brace the latter at the same time it performs the func- 
tion of a colter. The invention further consists in attaching 
the lower ends of the handles to the colter plat« so that they 
brace the latter against lateral strain. 

Mr. David S. Thomas, of Powell, Delaware Co., Ohio, 
has patented a new Bee Hive, in which are means for nar- 
rowing or closing the bee entrance ; for enabling the hive to 
be conveniently used for two colonies of bees at the same 
time ; and for holding the frames the proper distance apart. 



Bmployment of Ships against Forts. 

Admiral R. V. Hamilton, C.B., in a recent lecture before 
the United Service Institution, London, placed before his au- 
dience some very carefully collated and elaborate facts regard- 
ing the important work performed by the American navy 
during the Civil War in America, his purpose being to draw 
lessons for our own navy as to work which may have to be 
performed with ships and armaments " as yet almost untried 
in actual warfare." At the commencement of his lecture. 
Admiral Hamilton pointed out that owing to the exigencies 
and peculiar nature of the American Civil 
War, a very large portion of the naval work 
was done by ships and guns invented or 
adapted to meet novel modes of warfare, and 
he had no hesitation in saying that it was their 
naval superiority in the commencement which 
enabled the Northerners to penetrate the vari- 
ous rivers, creeks, and bayous in the heart of 
the Southern Confederacy. The navy, too, 
in several instances decided the fate of battles 
by the protection afforded by the fire to the 
wing of the Northern army resting on a river, 
as at Pittsburg, Lanburg, and Vicksburg, 
and the escape of Morgan's expedition in In- 
diana and Ohio across the river into Ken- 
tucky was prevented by a gunboat, which 
arrived at different fords in time to stop his 
men crossing. On the navy, in a great meas- 
ure, also depended the supplies and transport 
of the army, but as these services were not, as 
showy and interesting as the numerous battles 
between the conflicting armies, they were but 
little known or appreciated by the general 
public — a complaint, he need scarcely say, not 
peculiar to the American navy. 

The lecturer described the positions on both 
sides on the commencement of the war, April, 
1861, pointing out that the North held the ships, 43 in num- 
ber, which then composed the American navy, a number 
which was increased by the following December to 364, and 
a year afterward to 437, while in 1864 the number was in- 
creased to 671. He dwelt upon the energy shown by both 
sides to obtain what was required, and from these facts he 
drew the moral— " That with the number of eminent firms 
we have in this country skilled in iron and ironclad ship- 
building our government have only to make up their minds 
what course they intend adopting in regard to attacking forts 
and other services of any nation we maybe at war with, and 
be prepared to rapidly run up, as the Northerners did, light 
draught ironclads, adapted for the special work." 

At great length he described, with the aid of charts and 
plans, the work performed by Commodore Stringham with 
ships against the forts at Hatteras Inlet, commanding the 
main entrance into Pimlico Sound, where with seven wooden 
ships carrying 158 guns, 70 on a broadside, the forts were 
rendered untenable. The work was done by the ships pass- 
ing and repassing the forts and pouring in a continuous 
shower of shell and shot, and as the ships did not give the 
forts the range by anchoring, the firing from the forts was 
wild and irregular. Admiral Hamilton held that the success- 
ful result in this case was owing to the superiority of the 
shell firing against earthworks, 
for little damage would have 
been done to these works by solid 
shot. 

Admiral Farragut's expedition 
against New Orleans was then 
spoken of, and described as the 
boldest and most successful effort 
ever made to match wooden ships 
against forts at close range, the 
forts, too, being assisted by iron- 
clad rams and a fleet almost as 
numerous as the attacking fleet. 
The attack on Vicksburg, the 
action of the Upper Mississippi 
squadron, and other work by the 
Northerners against forts and 
ships were described by the lec- 
turer in detail, and he drew at- 
tention to the immense superior- 
ity given to the North by her pos- 
session and use of shells. The 
conclusions he drew were: Shell 
must be the rule against forts and 
unarmored vessels, solid shot the 
exception — shell demoralizes 
where it does not penetrate. In 
attacking forts under way, very 
close order must be. kept. Farra- 
gut passing Vicksburg remarks: 
" If the ships had kept in close 
order, in all probabilty they would have suffered less, as the 
fire of the whole fieet would have kept the enemy from his 
guns a longer space of time, and when at his guns his fire 
would have been more distracted." If hydrography permit, 
pass and repass the forts at various distances previously ar- 
ranged, by which your own time-f rises can be fitted, while 
the enemy will have difl^culty in getting your range; ships 
not to follow in each other's wake. A powerful ironclad 
navy with numerous vessels of light draught ought in time 
to capture forts isolated from the main land and unable to 
get in fresh troops. Water defenses with an army in rear 



© 1878 SCIENTIFIC AMERICAN, INC. 



42 



^tmiiiu %mttum. 



[July 20, 1878. 



can only be taken by a combined army and navy attack. A 
good corps of surveyors is essential. In all coast defenses 
against ships, naval officers should be consulted on the posi- 
tion of the fort. 

In the discussion which followed. Captain Colomb, R.N., 
supported the tactics of ships passing and repassing the forts 
they are attacking, and pouring in broadside after broadside. 
This caused loss of nervous power in the garrison. Captain 
Burney insisted upon the necessity of commanders of iron- 
clads maneuvering their ships at full speed in time of peace, 
so as to become perfectly acquainted with the peculiarities 
of their ships. Mr. Scott Russell, Admiral Selwyn, Com- 
mander Curtis, General Cavanagh, and Captain M'Intye, R. 
N., also spoke. 



NeTF Inventions. 

A new Tray Lifter for trunks, patented by Mr. A. A. Vola, 
of Brooklyn, N. Y., consists of a catch which is applied to 
the trunk lid and is capable of engaging a tray to lift the 
latter when the lid is raised. 

A new Skirt, invented by Mr. Samuel Fellner, of Streator, 
111., has an upper flannel portion combined with lower por- 
tions of rubber cloth and interposed cotton wadding. It 
does not absorb dampness, and when soiled can be easily 
cleansed with a sponge. 

A new Sleeve Button Link, devised by Mr. Charles Hein, 
of Corona, N. Y., consists in a double hook and locking bar, 
pivoted to each other at the center of the link in such a way 
that the ends of the said bar may be sprung into grooves in 
the said hooks. 

An improved Shoe, devised by Mr. William 6. Viall, of 
North Adams, Mass., has its upper made in two pieces, the 
vamps being cut in one piece with the tongue, and with 
rearwardly projecting points, and the quarters being cut in 
one piece, with deep side slits to receive the points of the 
vamps. 

A new Piston Rod Packing, patented by Mr. William 
Cram, of Raleigh, N. C, consists of a cut ring and a press- 
ure ring so arranged as to form a chamber to receive a lu- 
bricant filling which may bear against the trunk. 

A new Dental Plugger, devised by Julius M. Stebbins, 
D.D.S., has a mallet which reciprocates in a tubular cham- 
ber from the alternate compression and suction of the air in 
the rear of the same, so as to cause the said mallet to deliver 
a series of blows upon the anvil of the tool holder. 

An improved Game Apparatus for playing a game analo- 
gous to bagatelle, called " bassino," has been invented by 
Mr. James M. Stewart, of Franklin, Mass. The game is 
an interesting one, and is likely to become popular. 

A new Purse has been devised by Mr. August Vogel, of 
New York city, which is woven throughout on a loom with 
a longitudinal center slit or opening, and with transverse 
closing end bars. It may be divided into sections or pock- 
ets. 

An improved Faucet Hole Attachment to Barrels has been 
patented by Mr. E. T. Murphy, of Cambridgeport, Mass. 
It may be applied permanently to the barrel head and oper- 
ated by the inserting or taking out of the faucet, that oper- 
ates a spring acted slide tube of the faucet hole bushing. 

An improved Wood Sole Shoe has been patented by Mr. 
William Gampert, of Keokuk, Iowa, which is strong and 
durable, and the sole of which may be applied to boots and 
shoes of any kind. 

A new Ticket Case has been patented by Mr. Lewis E. 
Heaton, of Providence, R. I., which is a convenient recep- 
tacle for carrying cards or tickets, and which is so made 
that but one ticket can be removed at a time. 

An improved Saddle Tree Fork has been devised by 
Messrs. C. M. Lane and M. C. Franklin, of Lockhart, Tex., 
which is formed of a cast malleable iron fork, a detachable 
wooden pommel, and wooden side pieces. 

A new Spring Bottom for Vehicles has been devised by 
Mr. E. D. Cramer, of Hackettstown, N. J., which may 
spring up and down with the body without getting out of 
place, and which allows the body to be placed lower upon 
the axles than is usually possible. 

Mr. Stephen Sibbald, of Nelsonville, Ohio, has patented 
a new heater, whereby one or more rooms may be supplied 
with a continuous current of heated air from one fireplace, 
at a considerable saving of fuel. 

A new Barrel Top Show Case has been patented by Mr. 
W. H. Grubb, of Hannibal, Mo. It is so constructed as to 
exhibit merchandise generally sold in barrels, and to obviate 
the necessity of frequently opening the latter in order to ex- 
amine the goods. 

A new Fire Escape, consisting of an arrangement of 
wires, a flanged reel and belt for the person being lowered, 
has been patented by Mr. Francis G. Bryant, of Seattle, 
Washington Territory. It seems to be an ingenious and ef- 
ficient device. 

A new Chair Back, consisting of thin elastic strips ar- 
ranged with their ends in grooves of frame, and connected 
by a corresponding V-shaped convexity and concavity of 
their adjacent edges, has been invented by Messrs. W. H. S. 
Greene and A. Sturdevant, of Summit Station, N. Y. 

A new Desk, which may be attached to walls and which 
also may serve as a flower shelf, work table, or side table, 
has been patented by Messrs. George and John Runton, of 
Hoboken, N. J. 

An improved Child's Carriage, so constructed that its 
body is rocked when the carriage is moved in either direc- 
tion, has been patented by Mr. H. Borchardt, of Philadel- 
phia, Pa- 



Mr. William Hill, of Sennett, N. Y., has patented a new 
Clothes Wringer, so constructed that the gear wheels will 
remain in mesh however much the pressure rollers may be 
forced apart, that they may be adjusted to give increased 
leverage, and that the rollers will be pressed together only 
when the wringers are attached to their supports. 

An improved Horse Collar has been patented by Mr. Mar- 
tin F. Sauer, of Somonauk, 111., in which the cover of the 
rim is a single piece of leather. The cover of each belly is 
also a single piece of leather, having slits formed in the 
outer edge. The strips and also the belly and rim covers are 
held together by rivets. 

Albert K. Hawkes, of Austin, Texas, has patented an im- 
provement in Eye Glasses, in which the spring that connects 
the two lenses is made in two parts, which are connected 
so as to admit of adjustment for the purpose of shortening 
or lengthening the spring, and thereby correspondingly in- 
creasing or diminishing its strength, for the purpose of caus- 
ing it to press on the sides of the nose of the wearer with 
greater or less force. The glasses can thus be adapted to 
different sized noses and worn with greater comfort. 

* ( » I > 

THE OTTO BICYCLE. 

This is a new style of bicycle lately brought out in Lon- 
Its lightness andsimplicity of construction are said to 



don. 




make it one of the safest and easiest going bicycles. The 
steering is effected by a very simple contrivance, which does 
not cause any effort to the rider. 

C is a bent steel axle, on which rests the rider's seat; on 
the ends of this axle are two large wheels, which can move 
independently of each other. To these wheels are attached 
pulleys, a a, which correspond in size with the two pulleys, 
J b, on the treadle crank axle, K. This latter turns in two 
sliding axle boxes contained in the ends of the steel rods, A h, 
which are attached to the axle, e, and the back of the rider's 
seat, g; are the gut bands that connect the pulleys; m m 
are the handles of the steering gear, which regulate the 
revolution of the wheels, or stop them entirely by loosening 
the gut bands and putting on the brakes. 

< ( « » » 

A 8IKFLE OAS OENEBATOB. 

The device illustrated herewith is a handy contrivance for 
facilitating the manufacture of any gas capable of being pro- 




duced by liquid reactions and on a small scale. It consists 
of a bottle shaped tinned copper vessel having at its bottom 
a grate, B. In the receiver. A, is placed the solid material, 
which for the production of hydrogen would be iron filings 
or zinc. The acidulated water is contained in the vessel, D. 
On opening the cock, C, the water penetrates at E, passes 
through the grate openings and acts on the metal filings. 



Hydrogen is then disengaged and fills the upper tube, escap- 
ing at the outlet above. When it is desired to check the 
production of the gas the cock is closed and the pressure 
drives the water out of the receptacle. A, leaving the metal 
filings dry. We are indebted to La Nature for our engrav- 
ing. 



liabor In Scotland. 

The Consul at Dundee sends schedules of wages and 
prices of food for the last five years. Wages have increased 
in that time from 5 to 15 per cent; 51 hours make a week's 
work in the building trades. Bricklayers and plasterers now 
receive 20 cents an hour; plumbers, masons, and slaters, 16 
to 17 cents; painters and carpenters, 15 cents; and common 
laborers on building work, 13 or 13 cents. Stonecutters are 
paid 24 cents. The weekly pay ranges from $6.13 to |13.34. 
Engine and machine working artisans receive from $4 to $8 
weekly, while the various manufacturing tradesmen get 
from $3.50 to $8.50, according to trade and skill. Women 
get from $3 to $3.35 for a week's work of 51 hours. Rail- 
way engineers and passenger and freight train hands are 
paid from $8.50 to $10 per week of 60 hours; stokers from 
$5.75 to $6.35, and porters from $4 to $4.50. The industry 
of Dundee is mainly the manufacture of jute. The men are 
paid from $1.50 to $7.50, the women from $3 to $4.35 per 
week of 56 hours. Bread costs 15 cents for a four pound 
loaf; flour and oatmeal, 4 cents a pound; milk, 8 cents a 
quart; potatoes, 38 cents for 38 pounds; meat, 16 to 34 cents 
a pound; eggs, 30 cents a dozen; and other articles in pro- 
portion. A suit of serviceable Scotch tweed costs $17. The 
rent of a two-roomed house is $48 yearly; of a three-roomed 
house, $73 ; of a four-roomed house. $95; and so on. The 
trade of the district is in a most depressed condition, and 
the jute mills have ceased to be profitable. 

* < « > >■ — ■ — 

Tbe Cattle Drives of 1878. 

A correspondent of the Times, writing from Dodge City, 
Kansas, the great shipping point for cattle, reports that the 
cattle drives from Texas this season will foot up from 
335,000 to 250,000 head ; some say 300,000. A large share 
of these will be driven from Dodge City up the Arkansas and 
Purgatoire, or into the parks, or over the divide into the 
Platte Valley. Others will go to the ranges on the Repub- 
lican. During the past three or four years very many Texan 
cattle have thus been scattered over the plains to multiply. 
By the introduction of the best blooded stock the quality of 
the increase on the plains has been greatly improved, so 
that plains fed beeves are now getting the best prices in East- 
ern markets. The cattle interests of the plains and the Rocky 
Mountain region are also receiving large accessions from the 
far West. An Oregon paper reports that 100,000 head of cat- 
tle from eastern Oregon and Washington Territory, and from 
Walla- Walla and the Yakima and Snake River countries, 
are ready for driving across the continent, some to be held 
back on the plains of Colorado, Wyoming, and Nebraska 
for good marketing, others to be driven direct to Omaha. 
Within a few years a great change has taken place in the 
cattle trade, and more is promised in the immediate future. 
The feeding grounds are being transferred from Texas to 
the great buffalo plains; and the central portion of the con- 
tinent, with the Pacific States, are becoming the leading 
producers of beef. An estimate derived fromthe assessment 
returns of this year gives Colorado 550,000 head; Wyoming, 
235,000; Utah, 350,000; Washington, 200,000; Montana. 
300,000; Oregon, 175,000; California, 650,000. Though Texas 
has probably twice as many cattle as all these together, the 
indications are that the great West will soon take and keep 

the lead. 

< ( » I > 

Effects of Emancipation, 

Revisiting the scenes of his war experience. Col. Higgin- 
son finds a marked improvement in the social and physical 
condition of the blacks. The negroes now sleep in beds 
where formerly they slept on the floor. The cabins, in old 
time, had no tables, and families rarely ate together, but 
now they generally have family meals. Pictures from il- 
lustrated papers adorn the walls, and the children's school 
books are seen on the shelf. Col. Higginson met but one of 
his black command who complained of poverty, and he 
earned good wages, but having no wife or children to sup- 
port, was given to whisky. Most of his old soldiers had 
a comfortable homestead, with from five to two hundred 
acres of land. Many were highly prosperous. 



A Neir Trouble Trltb Frencb Wines. 

M. Gautier has lately brought to the notice of the French 
Academy of Sciences a disorder affecting the wines of the 
southern part of France, hitherto undescribed. This trouble, 
which is known as unstournes, appears after warm and rainy 
seasons. The wine becomes troubled, and its surface irisa- 
ted; the coloring matter passes from red to violet-blue, and 
is precipitated, the supernatant liquor being yellowish-brown, 
and having a baked odor and an acid and slightly bitter 
taste. M. Gautier states that these changes are brought 
about by a parasite which appears in a filamentous form in 
the deposit. 



American Institute Exblbltlon. 

The forty-seventh exhibition of the American Institute, 
New York city, promises to be of unusual value. Our in- 
ventors and manufacturers have at last learned the value of 
meeting the purchaser and consumer face to face. For 
rules, space, etc, address the General Superintendent. 



© 1878 SCIENTIFIC AMERICAN, INC. 
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TIU OAargefor Inatrtian unclar thit head is One SottaT 
a lint fay tach hutrtion ; about eight wortU to a Unt. 
AimrOaemenl* mvxt lie rtctlved at puHlcation offla 
(U tarty ae ThuT)4ay monHttg to ofiptaHn next ie^u. 



Chorcb Pipe Organs, new and second-band, readj for 
dellTery. Send for (lartlculsra. Heni? Erten & Co., 
Oigsn Bolldera, EastJSd Bt. neair 2d Ave., New Tork, 

Portable and Stationary Engines; Boilers of all kinds; 
15 Cortlandt St., If . r. Erie CJt7 Iron Worts, Erie, Pa. 

For best Cylinder Oil, E. J. Chard, New York. 

Alcott's Tnrbine received the Centennial Kedal. 

Assays of Or«s, AnalyseB of Minerals, Waters, Com- 
mercial Articles, etc. Teobnlcalformulseandprocesaes. 
liUboratory, 38 ParkSow.N. Y. Fnller ABtUImfla. 

Krelder, Campbell & Co., 1080 Germantown Ave., 
Phlla., Pa,, contractors for mills f orall kin dsof grind Ins. 

The only Engine in the market attached to boiler 
baTlng cold bearings. F.F.& A.BXandis, I/aucaeter , Pik 

The Chemical Laboratory of Botgers College will be 
open from July S to September S. for special oooraes In 
analytical chemistry, mineralogy, and experimental 
chemical Investigation. For terms, etc., address Prof. 
P. T. Austen, PI1.D ., F C. S., lock Box 2> New Bnma- 
•Blok.N. J. 

For £rst rate Hand, Foot, or Steam Band Saws, price 
IS5.00. address Q. W . Baker, WUmlagton, Del. 

Boit ForgingHachine & Power Hammers a specialty. 
Send for circulars. Forsalth & Co. , Maochest«r, N. H. 

PulTcrizlng Mills for all hard substance and grinding 
purposes. Walker Broa. & Co., 83d andWood St., FhUa. 
Best Steam Pipe &BoUer Covering. P.Carey, Dayton, O. 

Sperm Oil, Pore. Wm. F. Nye, New Bedford, Mass. 

Power & Foot Presses, Ferracnte Co,,Bridgeton, N, J. 

Diamond Engineer, J.Dickinson, 64 Nassau St., N.Y. 
Foot Lathes, Fret Saws, 6c., 90pp. E.Brown, Lowell,Hs. 

BoUers & Eaginescheap, Loregrove & Co., Phlla .,Pa . 

Punching Presses, Drop Hammers, a ndDies for work- 
ing Metals, etc. The Stiles & Parker Press Co., Middle 
towUiConn. 

" The Best Mill in the World," for White Lead, Dry, 
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris 
White, Shoo Blacking, etc.. Flour, Meal, Feed, Dmgs, 
Cork, etc. Charles RosB,Jr., WUllamsburgh, N. Y. 

North's Lathe Dog. 84? N. 4th S t ., Philadelphia, Fa. 

Safety Linen Hose and Enbber Hose, all aiaes, at re- 
daocd rates. Greene, Tweed & Co., 18 Park Place, N. Y. 

Dead Palleye, that etop the rcnnlag of Loose Pulleys 
and Belts, tiiklng the strain from Line Shaft when Ua- 
ohlnels not in n»e. Taper Sleeve Palley Works, Brie, Pa. 

Improved Wood-working Machinery made by Walker 
Bros., 7S and 75 Laurel St „ Philadelphia, Pa . 

For Solid Wrought Iron Beams , etc., see advertise- 
ment Address Union Iron Mllla, Pittsburgh, Pa. , for 
UthoKraph, etc. 

For Heavy Punches, Shears, Boiler Shop Eolls,Bsdlal 
DrUiB, etc., send to Hillee & Jonas, Wilmington, DeL 

8d hand PIaner8,7'x30", 8300! & x!M", 1235; y s 
S*".l2ao ,scontt.b'kg'd Lathe, »'x28",»a0g: A.C.Steb- 
blce, Worcester, Mass. 

Best Turbine Water Wheel, Alcott's, Mt, Holly, N.J. 

Patent Wood-working Machinery, Band Saws. ScroU 
Saws,Fiieiera,etc. Cordeaman, Zigan & Co., Clncln'tl, O. 

Band Saws, $100; Scroll Saws, $7G; Planers, glSO; 
Universal Wood Workers and fiand Planers, ^190^ and 
npw&nls. Bentel, Margedaot k Co, Hamilton, Ohio. 

The only genuine Gelser Self-regnlating Grain Sepa- 
rator. Address the Q«l8«r Manaf. Co., Waynesboro' 
Franklin Co., Pa. 

Diamond Self Clamp Paper Cutter; Howard's Parallel 
Vise. Howard Iron Works, Bufflik), N. Y. 

Empire Gum Core Packing, Soap Stone Packing, In 
quantities to salt. Greene, Tweed & Co., IB Park Place, 
N. Y. 

The key to 880,000 for $250. T.J. Dancan, Towaeh, 
Texas. 

J. C. Hoadley, Conenlting Engineer and Mechanical 
and Sclentiao Expert, Lawrence. Mass. 

Valuable Invention to users of Steam Boilers, See 
advt.. page 318, MsylS, "ti. Address 17. S. Automatic 
Stoker Co., No. 9 Chestnut St., PhUadelphia, Pa. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel —other kinds Imitations and inferior. 
Caotlon.^-Oor name l8Btaini>ed lu full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the oheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Bow. N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and llachlnery for PoUsUng and Bofflng metala. 
E. Lyon A Co.,470Qrand St., N. Y. 

For Town and VillBse use, comb'd Hand Fire Engine 
& Hose carriage, tSK. Forsalth &Co„ Manchester, N. H. 

Nickel Plating.— A white depoeltgoaranteed by using 
onrmaterial. Condlt,HanBQn& yaiiWinkle,Kewark,NKr. 

Cheap but Good. The "Hoberts Engine," see cut 
la this paper, June let, 1878. Alae horizontal and 
TSrtlcal engines and boilers. E. E. Boberts, IVi' Lib- 
erty St..N. Y. 

The Cameron Steam Pomp mounted In Phosphor 
Bronze Is an iudestruotlble machine. See ad. back page. 

Bound Volumes of the Scientiflc American. — I have 
onhand bound volumes of the SolentUoAmerlcan.whIcb 
I will sell (singly or together) attl each, to be sent by 
express. See advertisement on page i6. JohnEdwardJi. 
P.O. BoxT86,N. Y. 

l,0002d hand machines for sale Send stamp for do- 
acrlptlve price list. Forsalth Si Co., Manchester, N. H, 

linproTed Steel Castings; stlS and durable; as soft 
and easily worked as wrought iron ; tensile strength cot 
less than 65,000 lbs. to sq. In. Circulars free. Flttabui^h 
Steel Casting Company, Pittsburgh, Fa. 

Presses, Dies, and Toolsfor working Sheet Metals, etc . 
Frnit and other Can Tools, Bliss & WiUlsms , B rooklyo , 
N. Y., and Paris flxpoaltion, 1878. 

ForPower&EcoDomy,Alcott'B Iarbise,IIt.Holly,NJ. 




(1) M. M. B. asks: "What is meant by 500 
diameters when applied to the power of a microscopef 
Doee it mean that an abject Is magnified five hundred 
times, or that It avpears five hundred times larger than 
with the unaided eye? A. IJnear magnification is 
meant when so many diameters are spoken of. Super- 
ficial mBgnit cation eqnale the square of the linear mag- 
nlficatlon; for Instance, the former will be 350,000 when 
the latter is 5(0. 

(2) T. "W. F. writes: I wish a recipe for 

the destruction of liceeggs on hogs, without Injury to 
the skin; or some solution that wIU drive them away. 
A. Bub along the spine and inside the thighs a mix- 
tote compoeed at 4 ozb. of lard, one tablespoonf 111 of 
sulphur, and one tablespoonf al of kerosene oil, 

(3) A. 8. B. — The insect is what is com 
monly called the carpel beetle. Le Conte, who re- 
ceived the first speeimens from Or^on, referred It to 
Ant/trtm lepidus. Dr. Lintner points out that they 
conform in many respects to A, eerophvlarUx, and ex- 
amples reared by Mr. Fuller from larvse taken in New 
York city were clearly identical with the last named. 
Itis a difficult pest to dislodge; cotton moistened with 
benzine, or preferably keroeene. and forced into the 
cracks of the floor, under the surbase, etc., according to 
Lintner have thus far proved the most effectual means of 
destroying them andpreventing new innovations. The 
ordinary applicatlone of ctunphora, pepper, tobacco, 
turpentine, etc., are powerless against It. 

(4) P. H. L. asks for a recipe for a cement 

for mending rubber goods, A. Caoutchouc, 1 pari ; 
benzole, B parts; digest with occasional sCtrrlngnntiJ 
Bolntiou of the gmn is efEected. Or fuse together equal 
parts of pitch and gutta percha, and to this add about 
% parts of linseed oil contalniag 5 per cent of litharge; 
continue the heat until the ingredients are uniformly 
commingled. This is applied warm to the fabric. 

(5) J. 8. O. asks : How can I mix a paste 
or what ingredients are best to use to fasten wall paper 
and border so that when we glue-size and varnish on 
them the edges will not curl up and draw 0S.I We 
have tried fioor and starch paste, and also used glue in 
small qnanlltiee, buthave hadtheaame trouble In each 
case, A. In place of water alone try a strong solution 
of shellac 4 parte, and borax 1 part, in boiling water; 
cool and add wheat or, better, starch flour to proper 
consistency. 

(6) H. H. asks how to tin strap iron, that 

is, put a tin coating on so it will not rust. A Clean 
the ironbysnbmittlnglt to a bath of 1 part oil of vit- 
riol and 80 parts water, and scouring with sand if nec- 
essary ; dry it in warm sawdust, and then pass it through 
a bath of molten tin covered with tallow or rosin oil. 

(7) A. O. D. asks: 1. How can I temper 
eteel the hardest, such as scrapers and small pieces of 
steel? A, You will find full instrnctions In Joshua 
Rose's papers on "Practical Mechanism," that have 
beenpubllshed in the SoreRTino Ajcsmcait. 2. What 
role ii used to calculate the horse power of a com- 
pound engine? A. Multiply the mean effective press- 
ure in pounds per square Inch In each cyl'mder (to be 
Bscertalnedby the application of the indicator) by the 
area of each piston in square inches, respectively; mul- 
tiply each of the above products by the piston speed i n 
feet per minnte in the cylinder to which it refers, add 
the two prodncts,and divide by 93,000. 

(8) W. C. E. asks: Can water he raised 34 
feet high with a steam siphon with as mnch economy 
as with a steam pump? A. We ttiink there is but 
little difference, in general. 

(9) J. T. asks : "What is cat silver used for? 

Is itused for anything In this country? Webster says 
It Is a " m Ineral, a variety of mica. " If it is good 
mica, what is it worth? Would a mine of it pay to 
work? Is it not used in the atove business? A. The 
name was once applied to the small scales of mica (the 
glimmer Ot the Qermans) forming the sand derived 
from a yellowish mica schist. It has been used in 
paints or varnishes, sealing-wax, bronze powders, and 
with sizing in decorative art. Large pieces of clesr 
mica (Muscovite)— from 2 to IS inches— are of com- 
mercial valne. See article on the "Utllizstion of 
Mica,'* p. 241, vol. 34, ScisimFio AuxsicoN. 

What Is a good article of stillingUt worth in New 
York city? A, The extract is sold at $1 p«r lb. 

(10) A. P. writes : I am running a sta- 
tionary engine 14x36, with two 2-fiue boilers 24 feet 
long, 42 inches diameter, IS Inch flnes,whlch have been 
In actual use 38 years, and for the last fouryeare been 
under preesdre night and day, and never had but one 
patch on them in all this time, I tested them at 100 Ibe, 
4 weeks ago, and they stood It well. Can tills number 
of years be beat? Please answer and letme know, t 
carry an average pressure of 60 lbs. to tbeequare Inch. 
A. 'This is an excellent record, speaking well both for 
the boiler maker and the engineer. We Would be 
glad to hear from any one who can make as good a 
showing. 

(11) "W. "W. writes : I am running a mill 
whichstande 140 yards from a creek. The bottom of 
creek is 83 feetbelow mill; the well at mill le 87 feet 
deep; by raising dam 4 or 5 feet, which will give me 8 
feet fall In the well, can I run a siphon? A. Yes, hot 
to no particular advantage, as we understand the situa- 
tion. However, If you will send a sketch, with dimen- 
sions, showing proposed arrangement, we shall be bet- 
ter able to judge. 

(12) A. B. P. aeks : How can I make potas- 
eiumsalphocyanlde? A. Potassium ferroeyanide (yel- 
low pmsaiate), deprived of its water of crystallization 
by heat, la mixed with half Ita weight of sulphur and 
the whole heated to tranquil fusion for some time In an 
Iron pot. When cooled the mass is boiled with water, 
decanted from the resldne, ml«ed With enough potss- 
alnm carbonate to precipitate all of the Iron, filtered, 
and concentrated oyer a Sis to a small volume, from 



which crystals of potassium snlphocy aside separate 
on cooling. 

What are the proportions used In making "oil of 
apples " from fusel oil? I tried it by guess, but t^e 
product emelled like walnut hulls? A. Make a cold 
mixture of 1 part each of amylic alcohol (fuseloll) and 
I^ pert of dry vaieriauate of soda; heat the mixture 
gently for some timeon the water bath, and then mix it 
witha quantity of water, when the oil-like amy! valeri- 
anate will separate. This dissolved spirits of wine con- 
stitutes commercial apple oil. 

Is methylated alcohol manufactured In this country 
for chemical usee? Is It cheaperthan ortllnai7 alcohol? 
A, Yes. It is somewhat leas expensive. 

(13) E. A. B. asks : "Will a water wheel 3 
feet under the water, in a wooden flume, make a good 
groondconnectlonfor a short telsgraph and telephone 
line, say 1,000 feet? A, Yes. 

(14) J. B. asks: 1. Is electric light used on 
metallic or ground circuit? A. Metallic. S. How many 
lights can be made onone circuit, or wlQittake a sepa- 
rate conductor for each light? A . A eepaiate conductor 
is required for each. 

(15) C. J. M. asks : 1. How much insu- 
lated wire, No.30, does it take for a telephone (for each 
magnet), the magnet being a permanent one, 5 Inches 
long and H inch in diameter? A. No. 80 wire Is not 
fine enough. Use 1 oz. of No. 33 or No. 40 for each 
magnet, H, And for what distance would such a one 
answer? A, lOOmilee, a. Also, will rust on an Iron 
wire interfere with itsuse? A. No. 4. I was once told 
that the wires should not be any closer thanSinehes 
from the house or any other object. Howls this? A. 
The line wire should be supported on insDlators, 

(16) R. C. C. asks: 1. How far from an 
electromagnetcan I attract or draw the metal to be at- 
tracted? A. If at ^ Inch distant the armature is at- 
tracted with a force measured by 100 grains, atl Inch It 
would equal but 1 grain, ete. 3. Doea it require the 
metal to beattracted to be in welghtequal to the strength 
or force of the magnet? A, No. 8. For strength or at- 
traction which is preferable, a horseshoe or a magnet 
made from gas pipe, as illustrated in your previous is- 
sne? A, Thehoreeshoeformis one of the best, 

(17) Gr. E, 8. writes: I made a phonograph, 
to the best of my belief according to your description in 
the SciBKTiFio of March 30, 1878. It will not repro- 
duce my voice. Following is the description of the 
one Imade: A brasscylinder 8 inches long, U In cir- 
cumference and abont % In thickness, with (hreeda cut 
on 16 to the inch and ^ in depth, Cyl'mder working on 
an iron rod which nms through cylinder, and held in 
position at each end of cylinder by open brass work. 
Bod works through brass bsarlngs, threaded to corre- 
spond with cyl'mder. The machine Is screwed to a pine 
board. The mouthpiscs is a small wooden round box, 
lid off, and holellneh in diameter cnt out of bottom. 
Small rubber tubing laid in box, on that a regular tele- 
phonic diaphragm with more tubing on top, the whole 
being fastened down by brads. The spring is thin 
braes fastened to mouthpiece holder, and reeches to 
csnterof diaphragm, A common eteel eewlng needle, 
large size, point rounded off a little, H or f^ inch long, 
is driven half through brass spring. Upper end of 
needle has small piece of rubber on, which rests lightly 
against diapbfagm, other end running In groove on cyl- 
inder. Makes a slight mark on tinfoil when I turn 
crank, and slight Indentations when I talk onthe dia- 
phragm. The reprodnction lea grating sound. What 
is the fault and how can I remedy it? A. SdZSTurio 
AxEsicAiT Si7iTL£Mzi[T No. 183 wlllcontaiu full infor- 
mation for the construction Of a phonograph. 

(18) A, asks : 1. How can 1 decompose wa- 
ter by electricity? A small volume of water only. Is 
itnecessary that the current pass directly through the 
water? A. Place water in a suitable vessel and add to 
It a small quantity of sulphuric aold to Increase Its 
electrical condnctivity. FUl two test tabes with the 
acidulated water andsnpportthem with their mouths 
below the surface of the water in theyessel. In the 
month of each tube inssrta plate of platinum, and ccu- 
nect the plate with the poles Ot a battery of 4 or SBiin- 
sencells. Oxygenis liberated at the positive pole, ft&d 
hydrogen at the negative pole, 2. Woold magnettna 
or electricity generated by friction answer the same 
pirpose? A. Static electricity deeompoaee waterfeehly, 
3. Is there any other practicable way of decomposing 
water? A, By enbjectlng steam to an intense heat, 

(19) C. "W. D. writes: 1. There are parties 
making chiled plows who claim they chill or harden 
their Iron by putting something In the ladle of melted 
iron before pouring It into the moulds. Can yon tell me 
of anything that will do the same? A. We do not 
know of anythlnj;. If any of onr readers can f umlBh 
information on the eubject, we would begladto hear 
from them. 2. What la the result of putting scrap iron 
or steel in the cupola when melting, or In the ladle of 
melted iron? Doeelt melt and nnite with the cast iron? 
If so, does it do any good, or does it bum up and 
amount to nothing? A. It generally improves the pro- 
duct. 8, Will malleable Iron melt in with cast iron 
in a cupola? A. Yes. 

Can you tell me where I can buy a mechanical pigeon 
like the one described in your " Science Becord " of 
1878, p. 548? A. You can obtain it from a dealer In 
sportemon's goods. 

(20) R. D. asks: Can you inform me of 
any material which, if put in a cup or other vessel, 
would disengage sulphurous or other polsonons fumes 
sufficient to saturate a confined space of 1 cubic yard at 
a coet of 6 to 10 cents without the use of fire? A, 
Throw a few scrape of zinc and a drachm of oisenious 
acid into a wide-mouthed bottle containing dllnte snl- 
phuric orhydroehloric acid. The gas given off— arss- 
nlouB hydride— is extremely poisonous even when di- 
luted withmuch air. Hydrogen enlphide may be eco- 
nomically procured hy &e action of dilate oil of vitriol 
on pulverized ferroue enlphide (FeS); this is prepared 
by exposii^ red hot iron filings to fused snlphnr, or by 
fusing together In a ernclble 6)i parts of iron and IS 
parts of common crystallized Iron pyrites (FeSj). 
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Alloys, manganescR. Hale :w,366 

Anlmaltrap, J. H. 4 W. Morris 203,861 

Apple worm, trapping the, A , Greecunan 303.386 

Auger, hollow. G. N. Stearns S0!!,38< 

Bagtag and fastener, W.G.Smoot 208,381 

Baletle, C.Bdttlo aB,*i 

bale ae, C. Bwlng aos^K 

Bsle tie, D. Hall 203444 

Barrele, veneers for, C. W. Thompson 203,509 

Basins, etc., valve attachment, F. E. Kemoohan. 203,34? 

Battery cells, cap for, W.Boekei 208,405 

Bedstead, sofa, W.J. Myers 203,289 

Bee hive, Biraiard & Snyder 203,821 

Beehive, J. Young 203.C21 

Belting for elevators, etc., P. H. C- Mey 208,475 

Belting, metalllo, F. H. O. Mey 20a,«i6 

Binder,temporar7, W. A. Ambcrg(r) 8,209 

Bit braee.N. 8poirord(r) 8.2IK 

Blower,fan,T. Wise 203,806 

Blower machine, tan, A. K. Herr 203,340 

Bolt, door, H. M. MoSstt 2(18,360 

Book,J. J.Bronor 203,410 

Boot, etc., machine, M. A. Tyler 208,310 

Bootheellngtnactalne, C . W. GUdden 903,440 

Boots and shoes, finishing, C. C. Green W3316 

Boots and ehoee, seams of, G . Stribley 208,800 

Bottle eillng apparatus, H.Codd 203.213 

Box.honey, J. B.Moore 203,488 

Boxes, packing, F. Myera 203,488 

Bracelet, 8. r. Cox 203,423 

BiiUce,steam, J.Hlckey 203,454 

Brskeshoe-H. L. Perrlne 208,19S 

Brake, wagon, A R. Coehman 203,247 

Bread, moulding, A. B . Muth 208,868 

BrlokaudtllemaJchlnCi J. C.McEenzle 203,231 

Bridle, etc., combined, B. Cox ^.JSA 

Brash, B. C.lfroblsher 203,256 

Brush, antomatlofly, J. P. Kelso 203,463 

Brush, hair, D. B. Lovejoy. aOBJSS 

Brash, paint J. S. GUUgan 208,269 

Building, agncnltuial, L. J. Hesse : 20Srfai 

Bung, O. Borst 808,816 

Buoy, G.D. Wyokoff 808399 

Bntton fastening, CM. Piatt 803,497 

Button, sleeve or collar, C. A. Wood 308,S(>8 

Cages, cup tor animal, O. Lindaimami (r) SJilS 

Cakecutter. etc., combined, H . M. Avers 303,313 

Camera ehntter, A. Johnson 203,344 

Can, sbeetmetal, J. Salter 308,906 

Cans, filling, V. Barker 203,313 

Car coupling, F.Heavener S(B,4il 

Car, refrigerator, J. J. Bate 203,286 

Car Bterter,N. Van VIele 203.513 

Cars, draw bar for, J. W.Law 203,281 

Carbureter, S. E. Hughes 203,458 

Carbureter, J. Reed 203,771 

Carbureter, B. Sloper !!IB,S06 

Carf, portal.F. W. BrooHs 208,409 

Carpetsweeper,H. F. Noyes 203,489 

Carriage top prop, H. S. Crandal 203,246 

Carriages , front gear for, Doilason & Leonard .... 203.326 

Cauterizer, Stohlmann &, PJarre 203,38^ 

Chair, folding rocking. J. B. Wakefield (r) 8.317 

ChaU:, rocking, Bh oner & Wulershausen 308,294 

Checkbook, bank, H. H. Norrlngton 80S,3M 

Chimney capor ventilator, P. Mlhan 206.477 

Chimney, beatlngand ventilating, J. Browell 303,317 

Chum, B. Clark 20S.419 

Clock, pendulum adjustment, H. C. Orawe 203,363 

Cloth Bnlahlng miwblne, D. C. Sumner 203,888 

Clothes drier. W. K. Morgan 203.484 

Clothesline holder. Sawyers & Gslligao 203,608 

Clothes poouder. W. P. Dungan, Jr 203,430 

Cockle BBPaiator, Newell, Sr ., & Croft 2(B,488 

Cofteepot, C.Halstead 208,268 

Coffee pot, P. H. Hunt a)3,!n5 

Condenser, B. W. Hamilton 803,337 

Cooker, steam, C. Coming 203,249 

Com cnttlnglmplement, I,. BickSl 303,315 

Cor«etbuBk,J.D. Banaeld SOS.!*) 

Ooraeteprlngs, T. B.De Forest 203,423 

CnltlvBtor, D. I,. Wellman 203,3»> 

CnIthnitor,rotary,M. Johnson <r} 8,222 

CuKlvatortooth,H. Carson 203,417 

Cnmait wheel. B. H. Smith 208,8S 

Cany comb, N. W. Mottlnger 203,288 

Oiirtalnllztaie,H.aerlt 208.2710 

Curtain roUerand bracket, Buckley & Sawyer 308,414 

Curtain rotlersQdbracket,C. B. Clark 208,418 

Dental engine, J. M.Stebblne... . 203,383 

Dental engine band piece, B.T. Starr. ...30(1,297, 203.298 

Desk, school, O. Elsey 303,ai2 

Deotcneok, J.R. Watklns 203,303 

l>raft equaliser. 3. Sebastian 208.380 

Drawing heads.P. B. Tabor 203,389 

DrlU,band,C.ij. Bellamy 2U3,40S 

Drilling apparatus, oil well. J. 8. Bishop 303,4(18 

Eave trough former,6. Eckel 208,433 

EggcarTleT,J. H.McCarreu 203.396 

Xgg cases, trsy for, D. B. Dutrow 208,481 

1<3ectrlc macblne, C. F. Brush 203.433 

Electzicmachlues, armature for, C. F, Brush .... 203,413 

Elevator, hydraulic, M . P . Hlggins 203 ,371 

Elevator, bydranllc,M. L. Wyman 203,320 

Bievators, bydra\tllo,F. B. PerUng 203.4M. 

Engine, pumping, J. H. Valle 283,511 

Engine, wind, H. C. Miner 203,480 

Envelope, A. Da nl 203,437 

l!nvelopeandpaper fastener, Westwood & Pfleger 203,514 

Erpioelve compound, B. Monak&y 208,483 

ran, automatic, G.A.C. Meyer 203,388 

Faucet, E. West 203,513 

Faed water heater, P. C . Wortman (r) 8,816 

Feed water tor locomotives. J. B.Wootten 203,618 

Fence wire, barbed, O. O. Klttleson 283,319 

Fences, strengthen Ing, F . L . Sarmlento 208,903 

pingerrlng. W.B. Cloeson...' 203,323 

Flreiucape. J.Broughtan msm 

Fireplace. J. M. YBhres 20S,!a8 

Flowerpotsimaklng, J. Brasltn 338,408 

Fog signal, s. C. Maine 303,473 

Fork, earring,!). Cady 283,413 

Fork,eaTTlng,R. W. BaOom...., 206.44S 

Fruit picker, J. Hobnon , 208,(SI 
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Pulling mill. MaaeA Terwilllger 208,556 'lap, champagne, W. 4B. Beutley 203,31* 

Furnace, steam hoiler,Enright&Healcl 203,853 ; Target thrower, ball, M . E. Curd 203v«18 

Fnmuce, straw burning, C. I. Hall 203,267 I Telegraphic lines, movementa for. P. La Cour ... 2*3423 

Furnaces, combustion in G. W. Morrlaon 203,485 Telephones, circuit f»r speaking, E. Gray ait,»l 

Puruaces, supplying steim, toD. S. Blstner 203,431 Tent, awn mg, etc., M. M. Kunkciy 20S,»7!I 

Game board, E. B.Pelrce aOa.StS [ Thrashing machine, J. Brown 201,318 

Game counter, etc., H. W. Collender 203,42i! jTlirashingmacbiuebrace.J Wisda 203,83S 

Gas burners, C. Hofi' 2*3,450 ; Tougue support, wagon, Uart 4 We»ster 203,339 

Gasburners, etc., E. A. L»(!ke 2*8,471 ' Torpefio, propelling submarine, J. Ericsson 2*3,43S 

GasRcnerator, carbonic acid, O. ZwletUBoh 203,310 Toy steamflre engine, (J. H. Ireland 203,<iS9 

Gas generator, metallurgic, M J.Hamilton 203,446 Track clearer, G. Itoyal 203,377 

GaslifThtlng burner, A. L. Bogait 203,1M Traveling bag handle, G. WiUrlnghaus 203,516 

Gas meter, C. W. Isbell 203,279 Truck, c»nTcrtible car, W.I^.Rankins 2«3,«9 

GasrcEulator. B. J.Meredith 203,285 Valve and cock, steam, T. J.Parafiiue 303.403 

Uate, T. J- Miller 20S_479 Valve attachment, H. T AshtonCr) 8;!U 

Gate, P. H. Rude 203",J95 ' Vegetable cutter, H. B. Hewitt 203433 

Gate, J. Wilson 2«3,3»6 ^ Vehicle toP.T. E.i J.H. Hayes 218.450 

Gate, draw bridge. W. A. & H. I'ringle 2«3,.370 , Ventilator, C. V. Handover aO»,M7 

Gate, draw bridge, P- Sehaefer 203,258 Vessclloadmg upparatus, Glelstrup & Field 2*3,334 

Glass, engraving by sa ndtiliist. J . TVhittaker 203,395 Wall protector, G. C. Bovey 2<ia,ai 



Grain cutting machine, V.P.Kimball 253,348 Washlmller bottom, C. R. Everson. 

Gntin separator, J Dnvles 203325 I Washing machine, C. A.Dodge 303,250 



Grain ventilating aii^aratus, D. E. Somes (r) 8,221 

Harness, box loop for, W. G. Hull 208273 

Harrow. Davies, Guaeman. A McGeorge 203,248 



Washing machine, J. M. Oakiey..,,...,....._ 203,906 

Washing machine, Overshlner ft Siiannon 203,387 

Watches, winding attachment for, C.W.Hoehn .. 203,455 



Harvester, S. D. Maddin 203,So2 Weather strip, Harris & Williams . 

Hutehway and door, P. H. Jackson . 

llay loader, H. E. Evans 208,251 



203,44? 



Wheels, sand band forvehicle, C. Breed 208,239 

Windlass, portable hand, •. Frederickson a03,Sii3 



Hay loader, etc., Pleming, Wayland AGlUiland.. 203,333 Window shade, A. W. Laue 



203,458 



Heating water, apparjitus for, A. R. Walker 203,393 Wiredrawing, Kenerson & Morgan 203,346 

Hinge for cabinet desks, etc.. J. A. Moore 20S;28C Wood, filling grain of, N Wheeler 203,301 

Hinge Joints, Temo>lng pintles, II. Knlckniann... 203,460 Wrench, G. S. Goodapeed 203,262 

Hinge, reversible, C. I". Rapp 203,208 : Wrench, bung, G. W. Phillipi 2*3,486 

Hog cholera compound, H. R. & W. N. Budd .... 2*3,319 I Wrench, piKe, I,. Glynn 503,261 

Hog rlnling implement, H. w . Hill 2*3.272 Wringer, mop. H. Russell 2*3,501 

Hoisting bucket, W . T. Warner 203,523 , Yucca, machine for mashing, A . Stoner 203,385 

Hoops from the leg, cutting, J. B. Dougherty. . . 208,429 : 



TRADE MAKES. 

Apparatus fer eurllug hair, Ehrich & Co S,996 

Brwndy, E. Remy Martin x Co 6,014 

Burnishing ink.N. B. Pletcher 6,030 



Hop picking machine, S. D. Locke. ................ 2*3,3oI 

Horse collars, fastening for, J. .Martin 20S,B4 

Horse power, Burt *Hildreth !!03,3iW 

Horseshoe nulls, makint?, D. B. Loring 206,28! 

Indicator, station, w. H. & W . N. Packer 2*3,451 

Ink, canceling, etc ,11. * W. S. Richmond a*S,373 Buttons, Joseph Jaff &Sehn 6.(182 

Ladder. fire escape, J. R. Winters 203,517 Canned meatsand fish, J. G. Megler&Co 6,oii, 6,012 

Ladder,8tep, l^^ »yer 2*:!.327 Canned meat, flsh, etc.. Fitipatrick, Davis 4 Co 6,039 

Ijimp, P. Haedicke... , 203.443 Champagne wine, Chaiiln 4 Gore 6,003 

Lamp, N.L. Rigby 203,374 Chewing and smoking tobacco, Newins & Griswold. 6,0 5 

Lamp burner, Hinriclis AReistle 203,U42 Cigars, S. Fuguet&Sons 5,097 

Lump, elcetrie, C.]-\ Brush 20%4il Cigars, S, Lowenthal & Co 6.**l 

I>amp, street, 11. S. Belden 203,237 . Cigars. Henry Kggert 6,0U6 

Lamp wick, C. C. Richmond 2*3,ST3 ' Cigars, Foxen, Newman & Co 6,*07 

La..st,J.B. Chenette 2*3.322 Cigars, J. D. Loomis 6,010 

Lnthe stonechuelu J. Evans 203,438 Cigars, cigarettes, etc., T H. Hall 6,036 

Leather dressing, N. ft J.H. Quiniand, Jr 203,498 Cigars, cigarettes, ete ., J. D. Culp ft Co 6,ks 



. Ciisars.E.S. Allen & Co 6.023 

Cigars, Woodslde, Green & Labaree — ..... 6,C22 

Jjock, permutation, li. F. Stewart 20i!,a9!) Clothing, Naumbuig, Kraus, Lauerft Co ... 6,IS3 

Locks, register for indicator, T. Lalor (r) 8,2 13 ' Coffee, Coyle. LaugblinA Co 6,027 



Line throwing tippar;itus. N. S. Hunt.. 
Lock, indicator, T. Lak>r (r) . 



2*3.274 
. 8,213 



locket, S.P. Cox 203,4* 

Magnet, electro, H. M. Poine 203,452 

Magnet, pelarizedcleetro, G. M. J^helps 203,309 

Metal, working masses of, P.G.B Westniac^lt . .. 203,303 



Fertilisers, H . Brewn & Co 6,»S« 

Biles, Nicholson File Company 8,134 

Flour, G . V. Hecker & Co 6,0*8 

Granulated pepsin. D. S. Orton. 6,00* 



Metals.preparing.utc J. J. llcCullough (r) 8,220 ' Hairrestoratives, J. M. Keyou ,& Son 5,>a9 



Mill,borsep»wcr, W.C. Pitts 2»3,a»2 

Mirrors, etc., frame for hand. G.Eastman 203.251 

Mop holder and wringer, sandf ord & Sampson . . . 2*3,378 

Mosquito bar frame, C. E. Rhodes 203,2si 

Motive power, Kummerer & Wldney ...,. 203,350 

Musical instrument, mechanical, M. Gaily 203,257 

Nut lock, R. A. Kelly 203,464 

Organ pipe, A. A. M.GavloU 203,438 

I'acking, Piston rod, A. H.Vilt 203,391 

Pall, milking, D. G.Rich 20»,500 

Piiintin^ machine for flat surfaces, J . Warner 208,393 

Pan, sheet metal, J. Edgar 203,828 

Palter cutting machine, 1'. S. Greenman .. 2*8,441 

Paper, making ornamental, J. F. Marwh 203,174 

Paper, reducing wood to pulp for, A. H. Fisher 203,437 

Pawl and ratchet device, J. D. Wright 203,50 



Insect destroying pewier. G.N. Milco 6,037 

Kid gloves. Pings & Pinner 0,019, 6.020 

Linen goods, Jaffe & rinkus 6,031 

Liniments, ointments, etc., S- C. Buchanan 5,995 

Medleal preparation, Denlson bniltli 6,035 

Medical preparation, Driags & Lynn 6 005 

Prepared Coffee, spices, etc., C. E. Andrews 4 Co... 8,024 

Printers' galleys, R. F, Cole ,SCo 6,001 

Ibigs and paper stocK, Lee ftsturges 6,0*9 

Remedyf»rPIlea,J.B. Butler 6,025 

Salt,B. N. Gere 6,016 

Shirts, overalls, and underwear, J. aittlcr & Son 6,013 

Silicate erasiblesurface for books. A, H. Jocelyn.. 5,596 

Smoking t»bacco, E. H. Pugue 6.018 

Soap, J.S. iT.Elkinton 6.029 

Sodaash.causticsuAu. etc., J.L.& D. S. Riker 6,13$ 



Penhelder, J. P. Johnson 203,460 i Washing machines, Oakley & Keating 6,017 

Fen, perforating, T. A. Eiison 2*3.329 Wliisky.Emll stern 6,021 

Pens, support for stencil. Van Hoevenbergh et «i. 203 M White and re* lead, Davis, Chambers * Co 6,(J« 

Pianoforte action, G. uothnor 203.4J7 . . 

Pipejiolnt, sheet metal, J. Moore (r) 8,214 DESIGJ^S 

Pitcher, crockery, T. Loughraa 203,472 „ „ . „ ' , „ „„ 

Plane,bench,E.S.Grlffin 2K,442 Bottles, C. A. Tatum 10,675. 10,«6 



PIanter,eom, A. Wilber 203,805 

Plauters, check rower for, U, N. McConoughe y . . 208,851 



Oirpets, Btlenne Guireau 10,666 

Carpets. T.J. Stearns '. 10,674 



Pluw, sulky, J. W.Eberhart. '....' '.'. 203.132 I *■»""" P«"*'"etypcs. J. M. Conne 10,668 

Plows, wheel attachment for, J. Clayton 203,42* I Font of pr' .tog types, Herman Ihlcnbur*... 10,807. I0,««8 



PocketbooH, M. Schupp 203,504 

Potato dinger, H. C. Miner 2«3,4S1 

Press and sausage stuffcr, lard, etc., S. J. Keiia .. 20^J,:14o 
Pressing and moulding substcinces, W. Munzer- - - 2*3,363 

Prlnter'a quuin,K. A. Warren(r) 8,210 

Printing block. cliromatlc.T. D Osborne 2«3,4!10 

I'rintlng mtichine. Hate, Kenworthy & McGregor. 2*3,465 

I'rtrting press, E. I.. Gilman 203,335 

Pump. S. M.Cole 2*3.421 

Pump rodattaohraentfor wells, V. C. Gihnore. .. 203,203 

Puinpa,molorforoiteiatlng, J. \V. Law .. %0,M0 

Railway track, street, J. A. Kirby 203,463 

Retoniifter, F. W. Wilsen 203,3*7 

Re'.ort, metiillic, w. H. Seaman 203,372 

Roll, crushing and grinding, D. C. Newell 2*3,964 

Jlooflng slates, fastening. G. Maranville . . 203,353 

Ropetramivay andapparatus, T. H. Day 206,349 

Saddleloop.A.GlUium 2K;M3 

Sawlller, gin, E. L. Harris 203.333 

Saw filing machine, w. T. Smith 203333 

Sawmill dog, >. Lane 203,469 

Sawmills, log carriage gear for, W.Lamb 203,187 

Scale beam, A. B Pearson 208.280 

^7ewe^s, wooden, Herrmann & Sexton 203,341 

Sewingmachineuttachment,MorrlsA Hollenbecfr 2*3,2^ 

Shade rolier, spring, C. Bissmarm 203.404 

ShearsforcuttinKBheetmaterlul,U.F. Hartford. 203,449 

Shoe, B.M.Gibson 2*3,439 

Shoemaker'sjack, Rogers * Ifuller 203,370 

Shoulder brace and suspenders, N. V^anAHcn 208,3*1 

Shovel, dust, J. A. Johntry 203377 

Shovel liundle, J.F. MiUigan 203,359 

Shovel, snow, A. S. Robinsen 203.375 

Slel?h knee, Larson A Llvermore — 203,470 

Snap hook, C. F. Eonfoey 203,238 

Snap hook, R, W. Jones 203.461 

Surghuni andniaizc, darif y|ig,F. L. Stewart 2*3.5*7 

Spherical bodies, cutting, R. W. Wheeler 318,515 

Spinning machines, Bierbearingfor, E.A.Cowper. 208,424 
Spinning mules, etc., regulator for, C.Jl.Colbrook 203,244 

Spring brace, vehicle, A. Ellictt 2*8380 

Spring, vehicle, J.F. Thompson 208,508 

sprinkler, J , E. New 203,487 

Stalk cutter, S. B . & H. J. Adams 203.311 

Stamp, hand, J. V. W. Dorman (r) 8,223 

Stereoscope. Wbeeier& Bazm Cr) .. 8,218 

Stove hearth, S. A. Kinsey 203^8 

Stove, heating M. C. llawley 

Stove oven shelf, B F. Clement 203,242 

Stovepipe thimble, V. Mihan 203,478 

Stove polishing eompouutl. H. S. Ziegier 203,30* 

Bwtvel Joint, A. Work 203,3*; 



Fcnt of piintlng types, W. W. Jacl£son 10,069 

Pent of printing types, Richard Smith 10,er» 

Oil doth, C. T. *V.E. Meyer 10,070 to 10,872 



XSngllsb Patents Issued to Amerlcaus. 

From June 4 1 June II, 1878, inclusive. 
Carriage step.— P. A. Sawyer, Boston, Mass. 
Cash recording machine.— John Moss <rt al., S". Y. dty. 
Coatingwlre.— C.II. Morgan et at., Worcester, Mass. 
Compressing machine.— -^ F.Nagle, Providence, R. I. 
Dressing mea I.— M. G. Cogswell, N. Y. city. 
Firearms.— J. W. Wibonetal., San Fnuicisc*, Cal. 
Manufacture of eamphor— W.P.Simea, Philadelphia, Pa. 
I'aperboxes.— C. M. ArthuretaL. Derby, Oonn. 
Pavement.— P. Zadlg, San Franclseo, Cal. 
Piston rod pagking.—A . D. Spencer, BaitimorefMd. 
pump.— w. P. Barclay, Virginia, Nev. 
Railroad switches.- E. Gordon, ef o!. Hyde I'ark, Masa. 
Roller bearings.- J. G. Avery, Spencer, Mass. 
Sewer gas, removing — E.J.Corbett, San E'ranclsco, Cal. 
Sewingmachlnes.— F. H. Roman, Philadelphia, I*a. 
Valve register.— A. Andren, Boston, Mass- 
Ventilating apparatus. — G.W.Wiboi. Wasblngton, D.C. 
Watches —D. A. A. Buck, Worcester, Mass. 
Weaver's harness. -J. H. Croweil, Providence, R.I. 



EXPOR T ED ITION. 

PUBLISHED MONTHLY. 



ToB Scientific A:nERiCAN Export Editionis a large 
and SPLENDID PERIODICAL, issuL-i oncearaonih. 
foTEiing' a comjilete and intereftinff Monthly Record 
of all Progrceain Science and ihe Useful Arts throuirh- 
•ut the World. Each nnmber contains abont 0<E 
HUNDRED LARGE QUARTO PAGES, i^rofusjy 
illustrated, embracine;: 

{I.) Most of the platea and passes of the four pre- 
ceiinff weekly issues of the Scientific Amkiiican. 
with its SPLENDID ENGRAVINGS AND VALXJ- 
ABLE INFORMATION. 

i2.) Commercial, Traie, ani Manufacturing ac- 
noancements of leading houses. 

Terms for Export Edition. *5.r0 a j-ear, sent jirepaii 
to any part of the world. Single cojwes, 50 cents. 

For sale at tliis offlCi-. To be had at rU News and 
208269 Book Stores throughout the country. 



IVOTV READY. 

Sci NTiFic AalKiticAN for Jiiue, IB78, with Eighty- 
eijjht Engravings. 



eENEKAL TABLE OF COKtENtS. 

The Sponge Trade of the Bahamai^; Ijitcrest^ par- 
ti eiilars. 

How America is Crowding England in the Supply of 
Koreign Markets^. 

Do laveiiLions Injure the Laborer? A valuable paper 
full of remarkable statistics sbowinj; ivhat inventors 
have done ani are doing for the benefit of workers. 

Examples of SucceseJful Meddlers in Arts i" Which 
Tltey arc not Rkillei. 
I'helnmortaiicc of Our Internal Commerce, 
Silk Ind ustry at Home and Abroad. 
Culif omia vs. Australian Wool. 
A New Mint for Honiiiras. 
The Chinese Sailor (Question. 
Narrow Gauge Railway to th« West. 
The Iniustrial Importance of Small Manufactures. 
Successful Introiuction of American KniL-jood:? in 
EnfTland- 

Snccess of American Competition In thi; IVlanufactnn; 
of Cutlery. 
How British Comm? i-ce Helps British Maiiutuctiircs. 
The Teisas Livi; Cattle Traie. 
Glass Making at Pittstiurc;, Pn. 
American Traie with BtlgiHiu. 
American Carpet Pr»ductfon. 
The Extension of American CoTTiTiieroe, 
Progress and Pr«eperity of Barron, Enj^. 
American Pcodueti»ns Abroad. 
Amcrion Trade with Brazil*, St«tistic« of. 
American Petroleum Exports- 
Metit ani Beer Sent to Europe. 
American Exports and the StritCrR iii JCu'^lanil. 
The TndtiPtriftl Wej^t. 
Good Work fmni Cheap Patents. 
Value of New Industries. 
Std,tietics of American Espirf.*!. 
Livt* H»gs for Englund. 
Six Yeara^ Progress in dteel Making. 
American Silk Culture. 
TheSnrarW^c V^e. 
The Coffee We Drinlr. 
American Leather in Europe, 
American Stamping Mill for l*cni. 
How to Make a Market for Iron and Steel. 
American Street Cars in Foreign i'fsiiTitrit's. 
American Illustrated Advertiwi'ng. 

Ofiro n Trade. 
Wages in Prance. 

The South as a Field for Manufactures. 
Work for Ncw.York City. 

American Workmanship as Seen in Foreign C»uii- 
triea. 
Pro,^resp in Hard Times. 
Howto yettsteum B«ll«rF; two flgnrep. 
New Modii of Equalizing the VVear of PiRtonsani 
Horizontal Engines. 

Clearajiccaud C»mpressi»n; aconcis(! (■xpianution of 
theyeterniji. 

The Kobyrte Steam Engme and Boiler; two illustra- 
tion? » 
ImporfjiTit Facts Concerning Uoitr C'orroeion. 
Kow Vertical Steam Engines ani Boilers; two en- 
gravings. 
The New Steam Launch Barrancas; one engraving. 
Bcmarkable Locomotive l'erformance5. 
Horizontal Engine with Coleman's Valve Ouar; with 
fi^'C illustrations. 
Prx^reati of the Great St. G<>tlia rtlTunnel. 
Metliod of Connecting a Lcaiing Screw — Ky Joslma 
Eo&c; two illiislrtufoiis:. 
Fir?t Invention of tlie Iron Frame for Pianos. 
A Japanese Bronze Factory, 
A liazor GriiidlTi^ Machine Wanted. 
A i'erpctufllJy Moving Clock. 

The Elevate*! Street Hallways c)f New York City; with 
five excellent engraving:?. 

Opening of the Metropohtan Elevatci Railway. 
Artifieiul Fuels; a ieacrlptiwi of the best method? 
ii9\y used. 

Sjiiijiilur Effects of Carbon in a Blaf;t Furnace. 
Silver Mining inMassachu?ett>^i being an intcreftting 
iescription of the l;)rcscnt statiift of Uie great j;jGld, 
silver, copper and lead niincH ut Newburyport, Mass. 
Silver m the Arts, -by Edwin C. Tayioi. 
The Extentand Methois of Counterfeiting Coins. 
Asphalt Wood Pavements. 
The Lonion Water Works. 

Fire Works, How M de; with illustrations, eiz 
figures. 
IlolcomVs Hot Air Furnace; one engraving. 
Mri^fiistiipin Jetiies. 
The Problem of Unsinkable Ships*. 
Eiissian Steel Torpedo IS»atA; with Siw. illUPtrations. 
Crispin's Collapsing and Portable Boats; two en- 
gravings. 
A Steel Steamer, 
A New Plan of Warfare. 

Characteristic* of American Steam Fire Engmes, 
Briving Piles in Sani. 

New Machlnef or Making Cigarettes; one engraving". 
New Instrument for TcstingGold and Silver Coins; 
one engraving. 

Stevens' Mow Vertical and Horizontal Vise; two il- 
lustrations. 
Cumings' NewBuatlcss Ash. Sifter; one engraving. 
Andrew^' Stovepipe Blower for Increasing tbe 
Draught of Stoves; one engraving. 
Volle'a New Mosquito NetFrarae; three iliustrutions. 
A Curious I'lTPctual Motion* one flgurc. 
New Portable Blacbf^mith's Forge; two engravings. 
Improved Signal Egg Boiler; one engraving. 
Deseriptions of t)io Most Interesting BecenMy 
Pateutcu Mechanical and AgricnlturaLIiu'entione. 
HydranlicSalt Mining in Bavaria. 
Hisitory und General Description of Gas Engine 
Uototit, 
New Ether Ice Machiiic; one engraving. 
Brush Making by Machinery; with i-i x illustrations. 
N«t«ninn's Improved R»tary F«rcc Pumps; three 
illustratioiiji. 
Manville^H Improved Geartd Shaner; one engrnving. 
Kew Single Arch Bridge Proposedf^r the ThJienes 
River, London; with one engraving. 
New Automatic Knife Grinder; one engraving. 
New Shoe Brash; one engraving. 
New Lathe for Turning Spheres; f our Jigurcs. 
A Now Wheel Tire. 

SmitJi's Improved Wagon Jack; one engraving. 
Graether's In^proved filed, twofigurcft. 
Lungrcn's luprovcd, Argani Lniriti Burner; three 
figures. 
^ew Ironing Table; one figure. 
I^Jew ChainPump; •no figure. 
The New Process of Flour Making. 
Recipe for Making Fine Japanese. Ct;nieiit. 
How Japanese Kaga Wure is mait;. 
Adulterations of Stwip. 
Olive #il Soup Manufucture. 
Fibrin. 

Catalpa Trees; remark able dirabJlity of the wood; 
the vanoni? species ani their cnltiire. 
Fence eeonomlcs. 
The Great Exhibition at Paris. 

Exhibition Builiing ut the iTticutlero; one hir<^K *-ii- 
graving. 
Steel Exhibits, by Jessop A Sons. 
The Exhibit of American Glma Ball Caater^; one cn- 
gi-aving. 
The International Avoime; one eiigraviii!^. 
Reapers ani Mowers at tie Paris Lxbibition, liyKtl- 
war<l H. Kniglit. 
Carr' simprovei Dit^i^tir; onDen^,'^aviJ$. 
Firing Guns Under Water* Cxpcrijnt'uts of Professor 
MoLt. 

Adams' Device for Cooking by &olar HLtU;^vith one 
engraVmg. 
jCanufaoture of Chloride of Lime. 
C'UriousE.xperimeots with Oz«ne. 
The Newton Photo Procees. 

Amount of Sugar in Strawberries, pineapples, Cher- 
ries, Currants. Beet*. Cane, and other js^odncts. 

Some ll»cent Fhcts about Common Poisons; Strych- 
nine, Arsenic, Lead, Opinm^ MiiHcar'ni. 
The Plwsiobgical Kffttebi of Thirst, 
New Remedy Jor Supnitratiug Wounis, by Dr. 
W^ftters. 

The Electrical Gyroscope, by George M. Hopkins; 
With one large engraving, aud description showiut^ the 



construction ani operation of this curious electrical in- 
strument. 

The Lnrgcst Electrotype ever Made 

Notes on the Telephone, by L. S. Ducrden; with one 
engraving. 

A New ^Mouth Telegraph. 

The Carbon lY'Jephonc; with five illustrations. 

Edi5*n*s Miero-Tasiineter; with four illustrations. 

Hughes' ftticrop bne. 

Iiit*a'esting Electricaland Magnetic Experiments. 

Production of Composite Portraits. 

Remarkable Performances of the Phonograph. 

Trouve's New Telephone Improvements, 

So imiings of the S«uth Atlantic. 

The Brownmn Movement. 

PliyHHjJe^ical Treatment of Stuttering- 

Kc^'piratiou at High Altituies, by Dr. William 
Marcet. 

W'iifc.'r in the Ears— A Warning to Bathers, 

Sample of an Egg within an Egg. 

Two Remarkable Accidentia. 

The Ant Bear • one eiicraving. 

The Earthquakes of Fifteen Centuries. 

Recent Eruption of y\\. Hecla; one engraving, 

A Natural Theater near Canou City. 

African Explorations. 

Grouuiing and Capture of a Lar^e 'S'emale Sperm 
Whale. 

Bedbugs Fouui in Swallows' >:osts. 

Eels Attacking Shad. 

0!eoniariiftriu« Unier the ^Ficroscope. 

The Prairie Duga d I'ts Uninvited Gnests; one engraV' 
ing. 

Remarkable Anteiiluvian Remninft Discos'ered in the 
Rocky_Mountuini=; one engniviug. 

Mexican Flora, the Agax'r, Cactus, ani Melocactus; 
one engraving. 

Vegetable Anatomy; with otio engraving of Venus' 
Fly Trap. 

Leaf Vein? of Poipou Hemlock. 

Habits of Fur Bearing: Seals, 

Rare Birds at t!ciitral Park* 

I'he American Ovsler. 

Solid Ho»fcd Figs, 

A Honey Bee Sbip. 

A River Reveruen. 

TrichinK in Shai. 

'ilie Bahama Pineapple Tree. 

Plant Blights or Moulis; eight figures. 

The Nerves of Plants. 

The Olive as an American Proiuct. 

Biris of Paradise; one engraving. 

IiitcioRting Biogrtiphical Sketch of the late Professor 
J(>seph Henry. 

American Association for tlie Aivaneement of 
Science. 

Biagrajihical Sketch and Portrait of the late M. 
Bocquerel. 

American Society of Engineers. 

Appointment of Professor ftlorton to the Lighthouse 
Board. 

Election of Profe??orB;iirdawSecre ary of theSmitli- 
sonian Institution. 

Swiss Testimony to the Adyuntages of the American 
Patent System. 

Coniition ani Habits of French Wovkingmen. 

African Diamonds; where and Uow foimd. 

Opertitioiis of the Agricultural Department at Wash- 
ington. 

Opurations of the American Fis'i Commissioners. 

Notes of Recent Patent Oftici^ Decision?. 

Some Remarkable American Inventions. 

Astronomical Notes, showing the position, rise, ani 
setting of the stars nna planeift for the North. 

Planetary Population, by Professor Newcomb. 

•bservations on the Transit of Mercury, by Alfred 
M. Mayer, i figure. 

Mr. Henry Harrison's Remiirkable Pointing of the 
Moon, 

Fomiation of Planetary Ring>; a'ltl Satelliles, 

Isthere a 31»ie through Mercury .' 

Answers to Correspoiidetits. emboilying a large quan- 
tity of valuable information, practical recipes, and in- 
structions in varions arts. 

Single numbers of the Scirntific American Export 
Edition, 50 cents. To be bad at this office, ani at all 
news stores. 

MUNN & CO., PuBLisjiEns, 

37 Park Row, Nbw York. 

To Aivcrtisers: t^W^ Manufacturers ani others who 
iesire to secure foreign trade may have large ani hani- 
somely displayed annouueemeiits published in this edi- 
tion ata very liiotler.ite cost. 

The Scientitic American Export Edition ha^ a lon^c 
guaniiitt 'cd circuiation in all commercial »taces tl ironsh- 
outthewor;d. Aildress MUNN & CO., 37 Purk Row, 
New York, 



THE 
The Host Popitlar Selettfitic Pnpcr iti the World. 

TIIIKTY-TIIIUD T^EAR, 

<htl>- $3.rjOn Veil r iiiehidi utr rnHtagc. Weekly* 
5^ Niiiiibui'ii a VuiLi'. 

This wididA- eirriiln.te<l und splendiily iUustriited 
paperis publinfied iveekly. Every number contains iix- 
teen pages of ns^ful informatitu. an< a large number •£ 
uri;!iii!il L'Ugriv higs of new inventions and clt»eovGrlos, 
represGUting t^igineerliig Worka, Stoam Machinery. 
New Inventions, Noveltiesin Mechanics. Manuf act urm. 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agrieulture. Horticulture, Nutnral History, etc. 

All ClftN»e'* «r Ui'iuler* flrjd in Th>: SaEN'TlFtc 
AMf:nTO,\\ a pnpuLir rentme of the best acientlflo in- 
form itionof the day; and itisthenim of the publishers 
to hrefcient itin anattnietive form, avoiding a« much as 
possible abstruse terms. To every Intellieent mind, 
this journul uffords a constant supply of instructive 
rending. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of SuhHcription, -One copy of TiiE ScIt:^^- 
TiFtc Ahkiucan' will be sentfor tne year— 52 iinnibera— 
postage i>repard. to :my subscriber In the United States 
orCimada, tn receipt of tE»r<»v di>EhirN nntl nventy 
cemn by the publishers^ six months, $1.60; three 
wonths, fl.OO. 

(^lllhrt, — One t'^tf.L lutty of TlfESciEXTIFlCAMEItt- 

CAX will be supplied gmlia for cv cj y ch tb of Jtxvsulfscrthe fs 
at ?Jl.ao eaeh ; additional copies at siirae proportionat* 
rate. Postufie i>repni(l. 

OnecoriycfTiiK SciEN-TTPio jV>n-:RiCAN and onect^y 
of I'HE Sct^:^TI rrc Amf.rioan' SopI'LKment will be sent 
for one year, ptAUigc prcpaid,to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
tbe publishers. 

The safest way to remit is by Postal Order, Draft. or 
Kxr.'ress. Money curefully placed inside of envelopes, 
securely sealed, and correctly addressed, seidom ffoes 
astrsiy, but is lit the sender's risk. Address all letters 
and make ail orders, drafts, etc., payable to 

MUNN &. CO.r 
37 Park Row, New York. 

Tti Fflreieriii Snbsoribers.— Under the facilities of 
thePoetal ;Tnlon,the Scikvtefic Amkuic.xx isnowsent 
by post direct fromNewTork.witn regularity, to subscrili- 
ers in Great Britain, Indi:L, Australia, and all other 
British colonies ; to France, Austria, Belgi'um, Germany, 
Russia, and all other Kurcpean States; Japan, Brazil. 
Mexic*. and all States of Central and South America. 
Terms, when sent toforeign countries, Canada excepted, 
^, gold, for Scientific Amkhican, lyear; ^a.goitv, for 
btth Scii^xTTFTC A.MKRiCAN and. Sur-rr,>iiiENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co. ,37 Park 
Row, Kew Yorki 
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l^awtrti^ftaittts. 



tDHidePaKtf, each insertion - - -7S eenta a line. 
LSnck Pagre* eitch insertioQ - - -- $1.00 a line. 

(About eight worda to a line.) 
H'n^ram'igsnucj/^sad adverUsemenU at the eatnt rate 
per hru, fty measurement, as ttu ktter fTtu. AMver- 
iiicmcnts must be received Mtptiblicatitn i)fflC4 as tarty 
ai Thwsiay morning to aiipear innexHatue. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER, 

For breBlting hard and brittle suftstuncee to any size. £:ndor90d by the leadinp illiiiinar* 
niaiiiifacturiiitf^aadUailruiLdtifjrpurutiona la the [fniteilHtatei» uad Forei4fii Count ritrn. 
First rr**iulum wh&rever evhitjited. nud hundreds of tcstJtnonlftls of the h(ph«st cftaroctfr. 
A NEW SIZE FUK I'KOSI'ECTINOJ A\D LAIIOKATORV V!?E. 

|2F~ All htonk Cbushebs tiot m^de or licensed by us» coutainiins vjbrntorjr conTer^ent ]awa 
actuattsd by a revolvin*? shaft and flr- wheel, are iDftingementa on uur patent, and makers and 
tiaers of Buch will be held accountable^ Address 

BLAKE CKUSHER CO., New Haven, Conn. 




CAUTION TO THE PUBLIC. 



T« avoid imposition, purchasers of Waltham watches 
mllobaerve that ever^ genuine watch, whether Kold 
or silver, bears our trade-mark on both case and 
movement. 

Guldca-sea are stamped ** A. W. Co.," and guarantee 
certiBcatea &cc*mpan7 them. Silvercases are stamped 
"Am. Watch Co., Waltham, Masa., S(^«n» SUtJcr," 
and are accompanied by guarantee certificates, signed 
H. E. Ktbbtns, I'reiisurer. The name "Waltham" Is 
phUnly engraved upon all movements, Irrespective of 
other distinguishing marks. 

Our movements are frequently taken out of their 
cases and placed in spurious ones, and our caaea put 
upon wortbleBS movements of other makers, thus vltlat- 
UtB our guarantee, whtch only covers our complete 
watches. W^have dsvMnstraUd hy frequent assays that 
manygold anet»Uver cases offered in the markei are debased 
from liito 20 "9^ cent. frmm,tite9udlit/^tft*a assume tohe. 

"liighteen carat" gold. such as the Waltham cases 
are made oT iaasnearlvpuregoldas can be made and 
be durable. Xt contains 150-lHt of pure gold, aud 
ZSO-lCWor ahoy. 

Sterling Sliver (English Govt, standard) contains 
925-1001 ot pure silver, and 7!j-1000 of aUoy. The Wal- 
tham Watches will always be found i^ to the standttrd 
represented. 

Fvr AMERICAN WATVH CO., 

ROBBINS & APPLETON, 
General Agents, 

New York. 



B. T. TRIMMER'S PAT, 

Improved KxceJsior i^rautter. 

Grain scounnif, Polishing, anti 

fieparatinK Machine (aee cut). 

Millers aay it ia the best In the 

vorld. Tat* Disintegrator "un- 

equflJled " for Ending boneg ind 

all refractory Bubstancea. Tokeep 

up wl£b the times you must iinve 

tbeae mlllB— '' Wiirraiite<l/' Mill 

= Furnieblnea, Saw-Mi lU, Mill 

' Stones, I'at. i'<jrtH.ble MillB for 

Grain, Paint, Spices. DnigB, etc, 

KREIDER, CAMPEELTj * CO.. Jlanufttcturerfl, 

1030 (iermantown Ave., Philadelphia, Pa. 




V| WROUGHT 
_- - ^ „ IRON 

Beams & GtRDCRS 



n^HE UNION IHON MILLS. Pittsburs^h. Pa.. Mann ^ 
-1 factufftrs of Improved wrought Iron Beama and 
Girdera fpatented). 

The fir*at fall which haa taken place in the prices of 
Iron, and especially in Beams used in the construction 
ofli'IRE PROOF BUILDINGS, induces us to callthe spe- 
cial attention of EnelneerB, Architects, and Builders to 
theiindnubted j.dvantut;es of now erectlnu Fire Proof 
struottires; andby reference to pa?es.5S&54 i>f our Book 
of !5ectlons— which will be sent on application to tAoae 
contemplating the erection of tire prfjofbuildinps-THE 
COST CAN Bk ACX:URATBL.Y CALtmLATED, the 
cost of Insurance avoid ed,&nd the serious losfleflandln- 
termptlon to business caused by fire; these and likeeon- 
siderationa fully justify any additional drat cost. It is 
believed, tlaat, were ownera fully aware of the amali 
difference which now e^iata between the use *if Wood 
and Iron, In many cosq^a the latter would he adopted. 
"W'e ahall be pleased to furnish estimates lor all the Beams 
complete, for any sijecifle atnicture,so tliatthe difference 
In cost may at once be oflcertained. Address 

CAtLNE<i-lE. BK03. &■ CO., Pittsburgh. Pa. 
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AJtNRS' F0<JT POWER MA, 
CHINERY. 
Dlfferentmachlneswltbwhlch 

MfluUderpi, Cabin t Makers, 
Wagon Makers, nd Jvbbern 
In miscell&ncoua work can 
compete ai4 to Quality anu 
Phick with steara power manufac- 
turlcg; also Amateurs' supplies- 
Machines srnt on trial. 

Suy where you read this, and send 
forcatalogue and prices. 

W . F . A JOH^f BARNES, 
Rockford, Winnebago Co., HI . 
Eastern AjieiiCT for 

Barnes' Toot l*oT»rer Vlaelifnery. 

J*iiU fine in, slock at factory prices. Can be seen lb opera- 
tion at CHAS. E. LITTLE'S. 59 Fulton 8t,. N. Y. 
Cast Steti Pump Loq Av^rs mid BeaiTtcra a specialty. 



THEMTLLEKandMiLLwansHT. ThebestmlUlnjKpaoer. 
Sample copy free. Sjimpsok A Gaui-t, Cincinnati, O. 

THE hughes; TELEPHONE. BIX FIG- 

ures- Sound converted into Undulatory Electrical Cur- 
rents by IJnhomoKeneouH Condnctln^? Substances la 
Circuit. TheBlmpIcstTeleprioue and the most eerLSltlve 
Acoustical Inatrument yet constructed. Instrument 
for Testing the Effect of PrsBHuru on Various Sub- 
atancea. Astonishing Experlmentg which may be per- 
formed by any pecwon with a few iiaila. pieces of Benilng 
wax. a glass tube containing powders, and a few sticks 
of charcoal. Contained In SCTKNTIPIC AMERfCAX Siri'- 
I'l.iiMKN'TNo. V^S» Price ID cents. To be lu^d at this 
office and of &li newsdealers. 

DYKES' BEARD ELIXI^' 

A V> audi rrvrblani'^rT. Fofuh h.^'j HiHirLu:h*» 
BHrJ wwo BB amvvlb fwcm In fiDBi ^I|vU int. ThM 

fnmii. ...n, lL..irk.lik.b..r]««»lH^wMk Hk 

•fl-K-t. pkr«*[-E.h;a2!hti4.arBiiujfu. l.l. suits 




TELEPHONES. 

AUthe mateTial lor a pnSr ot (irat-class Bell Telephones 
unly $3.75, C. O. D., with privilege (if examining before 
PBTine, If II is sent wita order. Telephones eompiete, 
reitdv for use f Am. imp. pattern), (5 per pair. Klectric 
Bells, tl.TS each. A. D. Hard, l^BlAckatoiie at., Bustun. 



ON THE CARE OF HORSES. BY PROP. 

Fhitthard, R.V. a. ShowlDR the Proper Construction 
of StAblea. Beat Floor. LTehting and Ventilation. 
Hay-racka, TVatering and Feedinj^. Grooming and 
Eierelpe. Cracked Heels; Lice; Colic; Mud Fever; 
Wind Rails. Also. Jn same numT>er» facts about Im- 
proved Cow Stables. How to keep Cowa clean and 
raaintfttn Pure Alrin Stables. Increased Cleanliness and 
Convenience with Leas Labor. Contained inSciENTirrc 
Ameuicax Suvpi.EMEN'i No. ltJ3, Price 10 Cent 8. To 
be had at thia office and of all newsdealera* 

Wilbraham Botary Piston Pump 

~ ALL SIZES 

From 25 gallons per mlnut* 
ito 40,000,000 gallODS per daj 



FORCE OF WIND. HOW TO ESTIMATE 

the N'eeesHary Strength of Roofs^ Towers, Toll Chimneys, 
etc., to withstand the Wind. TheSoIytion of all Froh- 
lema t>f the kind, with numerous Formula, Contained 
In SriKS'TlFlC AMKltTOAh" Sri'i'LE.HEsT No, Klfh 

Price 10 cents* To be bad at this <Mq^ and of all news- 
dealers* 



PATENTS SOLD. 

For t«mi9iai!areBa EUROPEAN ftnil UNITED STATES 
PATEMT E.XC)tL,VSGE, 200 Broadway, N. Y. Boi 2801. 



QX NEW YEAR CARDS, with name, 20a. 'iS 
'"•' BxtriL Mlied, 10c. Geo.I.lieed&Co.,Kiia4au,N.Y. 



BURKHAM'S 




THE DRIVEK WELL. 

Town ana Cotrnty prlTlleges for making nrlven 
WellB and Belling licenses under the established 
A,itei'lcaTi llriTi'ii W,^ll Futent. leased hy the year 
to reaponglble parties, ^y 

WM. 0. ANDREWS A BRO., 

KEW YORK. 



MINTON'S TILES. 

Art, DecoiutlTe and FlooTtng. Remit B cents postaee (or 
clrculatB. Anderson Mcruhftnl&Co., 54 Broad-way, K.Y, 



Lathes, Planers, Shapers 

Drills, Bolt and Bear Cutteni, Milling Maehines, eipeelal 
Machinery. S. GOULD 4 EBERliABUT, Newark, M. J. 




BRADFORD MILL CO. 

fiuDMMon ta JftL B ndfonl m Ca. 

llA!4UFACrCR£Ra Or 

rr«nclL Bohr MillftDiioi, 

Pori^bU Corn & Flour MilJi, 

Stnui Michlnet^ etc, 

i.\M>t dfftiert Lu BolLlnj Glotbi aai 
G«iienlUlll ^uniLihiTi(, 

Offiaeft:Factot7,l&aw.3dB^ 

J.R.SCCTfcrt.fr«. W.H.DtLiiliLp,5ML 

Oj^'PfilCB-IiISrSflENT ON APFUCATIOIT 




ogauon»p«.a, Tclepliones. 



i>3S0 Franhftrd Roitet, 



Perkins' Patent Ventilated 
Double Iron Shutters. 

Recommended by the FireUnderwritera ol the leading 
citieaof theUntted States. Glvesunlversal satisfaction 
wherever used, because it 19 the best. Send f»r^tL8trat€d 
cmtattyw. PERKINS' PATENT !*HUT1'EB CO., 

206 Broadway. Room 8. N. Y. 

POSITIVE MOTION LOOMS 

FOR WEAVING 

COTTON, JUTEand WOOI.ENS.lrom 1 to 8 yards wide. 
■ UCK LOOMS SEAMLESS BA(J l,•0MS,wea■»e4we^B 
each. LOOMS for Jiesivyeoodsweave several Trelis each. 
LOOMS for IRKSGUtAR FABRICS, JACQUABD 
WORK, ETC. J, A; W. l.YAiL,, 

^W West 23d ».. New York. 



Genuine Electrical Rpealtint? Telephones, through whieh 

conversation isdUtlnctl J audible up towmties' distance 

I from the person aijeaklng. All the irnrtFi for eoiapletfi 

yuir, except diaptiragmit. F5. Send stamp for description. 
. H. B CJINELL, Electrician, 112 liberty St., New YorX. 



In n S-ln. XX ENVELOPES, printed to order, 30c. 
UU><y mall. Samples free. TheI,ocai,SUTer Creek, N.Y. 

fURBrrE"WATER"WHEElS. 

New pattern. Increased pepceotag^ of power 
^ given. Estimates given on all kinds oi Mill 
1%. Machinery. 

O. J. BOLLINGER, Y»rk, Penn, 




DIf* DAV*^^^^'^"i'R^'^^''PrintinK stamps. Samples 
DlU rAllree. Taylor Uros.& Co., Cleveland. O. 




TELEPHONES 

For Business Purposes, ours excel all 
others in clearr.ess and volume of tone. 

__ Illus. circular and testimonluisf or a cts. 

Zddress J. H. H»I.C0>1JI, Mallet Creek, Ohio. 



MACHINERY AT VERY LOW PRICES. 
Dd hand I.,atbes, Drills, Planers, Hand j'aols for Iron 
I Work, new vvovdworth Planlni? Machines, Resawlncr, 
Tenoning, Moulding MacDlnes. Scroll Saws, Portable 
Steam Engine. HeiibeUt Bu>ssum. Matteawan, N. 7. 



HOW TO MAKE A PHONOGRAPH. 

Full Instnietlona, -with MEht Working Drawines, Half 
Size- Construction easy and Inexpensive. Contained 
In SCIEN'TIl'IC AMEKICAN" lirPPl.EJtEST N(i, 1 33. Prloa 

10 cents. To be bad at this office acdofau newsdealers. 



l^l DETECTION OF FLAWS 

In material, eiamitiiOK the edges and points of tools, 
etc., the PdCKET MICROSCOPJS, which ma^idfs 1,000 
timts.iamedid^ ivenitii^aianie. Sent postpaid on re- 
ceipt of M. aEM MICKOSCOPM CO., 

156 li'ullon St., N. Y. 

MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit. 10c I,. C. C0£ k Co. Bristol, Ct. 
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RISDON'S IMPROVED 

TURBINE WATEB WHEEL 

Yleiaed at the test of Turbines at Centen- 
nial Eipoaition the heat results at alt stftgea 
of Bate. Send for circular to 

T. H. KIS]>01<i & CO., 

nit. Rally, N. J. 
Manufaetnrers offflILL mCHlNEKV. 




Tl Lilier aail yeDeeri!, 

Mahogany, Walnut, Holly, Aabt Cherry, Oat, Poplar. 
Spanish Cedar, and all other kindB, at* less iTrlces than 
can be found elsewhere, most of thorn hcinf? cut end 
dried on ournew I'atent Machines and Presses. 

Also a full and complete assortment of alt kinds and 
thicknesses of Sawed Lumber. 

Geo. W. Read & Co., 

ise to 200 lEWIS ST*, N. ¥• 



THE 

Eclipse Undine 

Furnishes steam power for all 
Agric-ultitrat purposes. Driving 
Saw MiUs,, and fur every uaa 
where a flrat-elaHa and eco- 
nomical Enaiue Is requSred. 
Eleven flratncJa&s premiums 
awarded^ inclndin^ Centennl- 
iLl, '16* Itefer to No.1. leaue of 
'77. No. 14. iBSue or *R ol Sci- 
rrNTTPic A.MEHtfAN, for Edi- 
torial tUustrationa. 
r i-'IlICK Sa CO., WayneBboro, Franklin Co., Pa, 

\ Wben you wjrite please uiuoe this paper . 




Improved 

HOISTING 
ENGINES. 

speedwell Ironworks, 

Ulllc« titt Mliei-O' i^t., K. 1'. 
P. O. Box sJIS'J. 



A BLOCK PLANE 

FOR 25 CENTS. 




Sent br ninll on receipt of price. 



The' 



Pond's Tools, 

Engine Lathes, Planer*, Drills, &c. 

Send for Cataloirue. BAVID W. POND, Successor to 
tUciUS W. POSD. IVorcester, 01a»». 



$3 



aOI/UPLATBDIVATCaRti. Cheaixt.t 
in the known world. SampU Watch Fret to 
Agenl3. Address, A. CoOltkb & Cu. > Chicago. 



ShLESMEM 

WaRTeS 



A Montb and Expenaea 

tifltnl Sc. STAMP Le V 

Euuntmiuwer. ^. H^STllH 4 4X1 . Cfocioc 1,0 



:cms 



EAGLE FOOT LATHES, 




Improvement In style. Reduction id 
prlcei) /\prli'JOth. i^mall Engine loathes, 
glide Rejta.ToulB.tttc. Also Scroll and 
Ctrcniar Saw AttaebmentA.HandPlaQ- 
ers. etc. Send for Catalogue of out&ta 
for Amateurs or Artitian^j . 

WM. L.CHASE & CO.. 
93 & 97 Iberty St.. Kew Torfc. 



The George Place Machinery Agency 

IHnchlnery of ETery DeRcription. 

121 Chambers and liXl Reade Streets, Kew York. 



ttOCCrk HEAI,D, 6ISC0 & CO.'S 
»]>***\/» " RELIABl-r," aO Horse Power, 
Stationary, Harlisontnl, Double-otank Steam Bnglne. 
Complete Willi Judson Governor, Koller-feed Pump 
Water Heater, etc. Best and cheapest Id the world, ana 
fully gaatantCBd. Tivii HriunKD and riPiy 
Doi.LAHa. Send for circular to 

HEALU, SietO A CO., BaldwitlBTUle.S. Y. 



PATENT MINERAL WOOL. 

Entirely Tireproofy undecayinu, and the best 7irm-c{>n- 
cluctor ct Jseat, coM, or soimd. Cheaper than hair-felt. 
A. D, ELBEUS, 

p. D.iJoiM61, !i»4 Broadway, N. T. 





EWSlUr 14 X 2A BEfUlLT. / 


Jl- - 


nil 


'ED t;Al.'j, BtfOUE BtBUILDIhC.. / 
V ■■ , AriETfi " / 

SARINS - 32 PCR CCNT / 






■■ 




euCKifs tNSirlL CO- /.■•'' 










ivny ^ORK ^sJ^ 


/ 



- .--. Defiance " Try Squares are warrwted nman In- 
side and Quti the FIiihR T. Bevels have gteel blades, 
hardened, with perfectly parallel ed^es; the Spoke 
ghaveg have the best steel cutters, adjustable wllhftut 
a screw-drlverr the I'lancii have the moBt pi^ctlcal ad- 
jUBtnieniB^ the finest temper+!d ateel cutters, andare the 
beBt flnlsbed of any manufaeturcd^ 

Send for an iUustiuted price list t« 

BAILEV WRINGING WA CHINE CO., 

99 ClianibKTH St., New York. 



!! New and Improved!! 
Engraving Process!!!! 

Perfect Substitute for Wood-Cuts. 

^ ^DuaneSlNevvYo] 




<)mm. 




THAflTOODaJTS 9 

State where you aaw tbla. 



• Sliafls, Pulleys, Eaaprs, Etc. 

Full assortment Id storefor Immediate delivery, 
WiW. [SELLERS & CO., 

79 LibOTty 8lreet> New Vorlc. 



r^A Heat Mixed Cards, with name, 1]i ease. 13c., or 25 
'JU noaalike. lOc. Outfit 10c. Dowd t Co., llrlstol, Ct. 



Wrouftat Iron Pipe aiwl FlltlDgi, 
Valves, Steam Co<!ks, See, 

Albert Bridges, No. 46 CorUandt St., New York. 



The above le reduced from an actual diagram . 

THE BUCKEYE AUTOMATIC CUT-OFF 

fitted to Throttling En^tiesat mod^raf* wrf. Increased. 

Estimates f urnitihed on devcriptloQ. 

iiUCKKYE ENGINE CO.. HlLlbCTty St.. New York. 



SI'AUK THE CUOTON AM> SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Rldcewood 
Water. WM, D,ANDaiiWS&BKO.,*UWttterSt.,N.y., 

wbo control the patent forUreen'sAmerieanDrtren Well. 



Tr*">llBllBiiiliMMil^Tr 



and Shaped Diamond Qocbon Polnta. Indispensable for 
Truing Emery WbeelB, Grindstones, Hardened t^teel 
and FaperCaleMat RollerA, DrilUng, Planlng.MouldIng 
and Sawing Stone. J. DICKINSON* Gl NasBau St., N. Y . 



NEW TOOLS. LATHES AND SAWS. 

1 H.F. Acme Kncn'nes: Snj^der'a Ittle G(ant Engines. 
Bend far itluAtrated catalvnie, 1441 pa^^es, :icr. ^tainp. 

JACK:^ON& TVLhR, §7 UennaD M,.. Baltimore, Md. 




THE "ACME." 

A regular thorough-made Bn. 
etne I^tlie. fcwinga 7 ln.,turn» 
la In,, |8 back geared, and ciU* 
St^rews from 4 to frt tureartaper 
Inch. fltfirsendSc.Ktiimp for Cir- 
cular aJid Price List of Lathe and 
s^malt Tools. :o 

W. nOWAI.D!»ON« 
Waiiiiif^r Aoiii« I<3b<lie, 
2dJ^ Ceiu'l Ave.»Cliioliiuuii,«K 



^^^H ■ ^% ■ SAFETY KOlSTlACi 

^Jl^ I ^ Machinery. 

OTIS BROS.* CO., No. 348 Broadway. New York. 



"The 1876 Injector." 

Smple, Duittbia, and BeliaHle. jRequlres no special 
yalves. Send far illustrated circular. 

W.^L !«ELLER8 &: CO., Pklla. 



Small Tools of all tinds; OBAK WHBELB, parts of 
MODELS, and miiterials of all kinds. Caatlnesol Small 
Lathes, EnKlnes, Slide Itests. etfi -Catjiloirues free. 
Gooii.vow & WieaTJiAs. 176 Wash'n St.. Boston, Mass. 




NO W REA DT. 

The Army of the Republic: 

ITS SEEVIOES AUD DESTHTT. 

BY HENR7 WARD BEECHKR. 

AnOrationattbeBe-unlonof the Armyof the Poto. 
EDac, at Sprinfftield.Maas., JuneSth, eompnaing Christtan 
Dnt»n Extra NO .U. 

Price 10 Cents, 
THE CHRISTIAN UNION, 

iiTPark Pl&.Vy Li. Y. 



CAREY'S PATEiMTED 

C01IIBIIV4TI0N ]VEED1.E. 

A sewing Toacblne 
needle and thread 

cutter combined. The 
particular udvantage 
of this conibltiatl^n Id 
to bave a cutter for 
u^v^ring the thread at 
tho nearest poBslble 
tJOint to the operutor 
:ind always reitdy for 
use. Parties who nave 
used the variouH de- 
i^iees for cutting the 
-hrend have discon- 
tinued their use after ti-jing me combination neodle. 
Ijewiog machine eompaniee who wish the escluaive con- 
try! of their own n&edie with the cutter, and generat 
agents ot BewiHi? machines, will he suiiplied with sample* 
un application to the 

DOMESTIC NEEDLE WORKS CO., 

Middleborouffiij Mass. 



JENNINGS' WATER CLOSETS 

Prices RtooctD Sfnd for Circular 

94 Beekman Street Nf.w York 





Can 1 Obtain a Patent? 

TblBJa the first inquiry that naturally occurs toevery 
author or discoverer of a new idea or improvement. The 
quickest and heat way to obtain a eatiafactory answer, 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a amall aketcb. All we 
need is to ^et the idea. Bo not iiae pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
Bildinform you whether or not your Improvement ia 
probably patentable; and ir so, give you the necessary 
iiiBtructlons for further procedure. Our long experience 
enables ua to decide q^uickly. Ft>r this advice we msiki 
iiocharge. All j>erBonB who desire to consult tiB in re- 
gard to obtaining pafents are cordially invited to do 
60. We eha'l be happy to see them in peraon at our 
office, ortoadvlfte them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What SeetiHty Jlnv0 I that my communication 
to Munn & Co. will be faithfully guarded and remain 
coufidenUalf 

Xn^wer.— You have none except our well-known in- 
tegrity in this respect, baaed upon a moat extensive 
practice of thirty yeara^ standing. Our clienta are 
numbered by hundreds of tbonaanda, They are to be 
found in every town and city in the Union. I'lea^c to 
make inquiry aboiit ua. Such a thing as the betrayal 
of a cllent*a intcreata,when committed to our profea- 
sional care, never has occurred, and is not likely t* oc- 
cur. All huaineaa and communieations intrUAted to ua 
&r« kept secret andcey\fideniiMi. 

Address MUNN & CO.y 
Pabllahersof theSciKNTiFic Amrbicah, 

37 Park Row, New York. 




SNYDER'S 
''Little Ciant" 

STEAK! ENGINE. 

For FarmerB , Machln IstH, 
Printera, r.nd alt requiring 

Light Power. 
Sizes from One to Sli H. P. 
Prices for Engine and Boiler 
complete, from |1oO to W50. 
We make the Sir<mif^ BoWct- 
and the Best Bi!\^<i\i In the 
country. Call ut our FactoTy 
and e^cmninu. or send for free 
IliiiHtriited and Deacrlptive 
, Cata-loeiie, 

-^ SXYDER BROH., 
V4 Fulcou St., N«w York' 
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§,AmttUmmis. 



THE STAKBARD AND ONLY BELIABLE POBTABLE ROOFING. 



il> Bide Pare, each iDHcrtian ... 73 ceutit « line. 
Back Fase, each inHertiau - - .i'l.OI) a liue. 

(About eight words to a line J 

Engravings may head adixrtisements at the sums rate 

p&P Hn£, iy WAomrement^ as Uie kttef pt'ess. Adv^- 

tUemsnts jmist be reoeiTed ai pitblieation oMce as early 

as Tfiursday wmrAng to appear in mxi tssm. 



MaimtecttiTer of 




fit ETorj deacjriptinri, for Baliroad ana Mining Use, 
Elevators, l>errleks. Rope Traiiiwajs, TrflDamiBslm of 
Power, etc. No. 81 John St., IS!. Y. Bend for price list. 

Holly's Improved Water Works. 




THE T^ISTITE CO.. 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



For Bteep and flat roof !i In all cUmatefi. Zn rolla rcad^ f or use. K^iUy applied bf any one. 

Asbestos Liquid Paints, Coatings, Cements, Boiler Coverings, &c. 

H. V^. JOHNS M'F'G- CO., 87 MaiAen Lane, New York. 

Sendfor Samples, IHn&trated Catalogues, PrlC€-Ustfl, etc, 



Aj3 aasoitment of 

WOOD-WOBKIKO 1I1AC1U9IEBY 

made by Rtchards, T./ODdoD &, Kelley fdlssolTed); eJBO, a 
number of first-cl MS illACHINE TOOLt* Cnearly as 

f?oodasnewj of Phi adelphla construction, onhand and 
foraale. For list or inspection of machines and eatl 



I miite^i, apply at the works of JOHN' RICHARDS & CO. 
1 2-Jd and Wood Sta., Plilladelphia, manufacture is mi 
Standard Gauges and other Implements. 



lormfiintenaQce. 4. Leas oost for dully supply by the 
Bse of Holly's Imt>rovGd Pumpiug Mtichtiiery. fi. Af- 
fords the best fire protection In the world, 6. Largely 
rcdUL'Gs fnsurancft rists and premiums* 7- Dinpenses 
with Are enBrinea, in wholo or in part- 8, Ecducci fire 
depsirtment expenses- Kor information hy deacriptlve 
pampJilet, or otherwise, address tlie 

HOLLY MAJ^-DFACTUHING OO., I^ckport, N. T. 



MACHINISTS' Tools. 

NBW ASI) IMPKOVTOO PAITBRKS. 

Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NETV HA\'EN MANVFACrVRIIVC CO., 
New JIaveu, Coiiii. 



Every Man 
His Own 
Printer! 



^ltfS3PressJ 



tiL-. (Self-nLki-r^5> W Lftriii-n iws 

I t'lif bii^iriiif^, I'll L-'ii£Liri>^vciiLii^oT old 

^ ^^^T ' EUiiiii*. KEl.SEY A Co. 




ESTAIK.ISHED 1814. 

JOSEPH C. TODD, 

EnGin'efir imd MAcHryrsT. Flax, Hemp, Jute, Rope, 
•atcum and BagK>nK MAChinery, Steam En^'inen, Boilers, 
e*o. I alsomanul'Licture Buxter's New Portable Ji:ngine 
of 1W7. Can be seen in operation at my store. A one 
horeeiJO wer.Iportahle erwlne, complete, 13^15 f two h orao- 

gower. 1225; two and a half horse-power, S26fl; tiiree 
oii-se-power, ^5. Alanafactured exclusively ijy 

J. C. TODD, 

10 Barcla)' St., New Tork, er Paterson, N. J. 



Millstones and Corn Mills. 

We make Burr Millstones, Portable Milts. Smut Ma- 
chines, Packers. Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adnpted to Flour Mills. Send for 

catalogue. 

J. T, NOTE & .SUN, Unflhlo, N, Y, 



LUNKEJtIHIIIMEFI'S BRASS GOODS 
^ FOR ENGINE BUILDERS. 

;l:n GLASSOIL CUPS, OIL FEEDERS gt? 
■SiM. F in ST C LASS eOODS . 

AJr. CINCINNATI BRASS WORKS. 



CAMERON 
Steam Pumps 

For Mines, Blast Ftirunees, Rolling' 

fililU, Oil Kelineries, Boiler 

Fccdor.s, &c. 

Por ninstrateA CatalOKue and Iti^Mx^d PHoc LlKtsoudto 
Works, Foot Eiiist d3<l Ht., Ketv Vni'k, 



Portland Cement, 

KOMAN & KEHXE'S. For Waika. Ctstern&. Founda- 
tioTViiT Stables, Oe3lars,Bridjitig, Resi^TvoirB , Brevrerles, etc. 
Remit 10 cents for Pmctieal Treatise on Cementa. 
S. L. MEittH.iXT £l Cu.f 53 Broadway , I^ew York. 



THE TELEPHONE. BY R >I. FEUGU- 

SON, F.R.S. Rend before the Royal Rf>ottish Society of 
Artti. Its Construction. Uses, and Worklnp fully and 
philosophically explained, with four iliuslnii innH. His- 
tory of the Teli'plioiu- The Rels Telepboio. Hell'n- 
Wondertul sens ftive n fas. Diffterpnce between the i«iil- 
vanie and the Ttlephonlc Impulse. A eurtous experi- 
ment. Thecrr of the Teleptione. Moleculur VihrHtioiis 
of Metals. Magnetic Musical Sounds. Cause of the 
Bound. New Form of Telephone. Contained In Scien- 
tific AMEftiCAN Si iM'LE.'vin.NrNo. 1 20, Price lOcents. 
To be hii.dutthis office and of all newsdealers. Also, 
In the same number, a Visit to the Inventor of Ihe 



PhanuffTHpb. The Practloai L*»(_')« of the Intttrument in 
pU r - "" 

Prima Doi 



Cheap!* reproduciiv Music. }low the vtilce uf the 
Prima Donna and the Elocutionist may be multiplied 
and preserFed to all time. Usefulnes.s of the Phono- 
fn^jhh to the Blind, to Advocates . und others . Price of 
the Phonograph. An Improved Form, etc. 



JJ 



LANSDELLS PATENT STEAM SYPlltN 

ENG 'S \.^^ .►'^ C'^ Gt'-V 
WELDLESS STttl TUBiriC 
Jr.hh, S.I.N,;. 4 riiiCMiR St Mi»V,.»«. 




HOW TO SPEND THE SUMMER: 

¥ta to Go: How to Gk; How to Save low. 

A neatly bound 33mo pamphlet, compriairiff a series 
of articles on Summer Recreation by W. H.H.Murray, 
•onald •. Mitchell, "H. H.," 'i-alcua," GailHamllton, 
andotbers. 

I'rice :iS Ceitt«i 

Sent postpaid on receipt of price. 

THE CHRISTIAN UNION, 

ay Park Place, Now York. 



S1200 



Pnlaryi fl&iesiucD witDt«dtosFlli>D.F 
Stfijiit; Irocda todeaLbrii. Nu [»bdd ] i Qg^ 

lilc:uL. alirusB S. A. GRANT k CQ^ 



ALCOHOLISM. AN INTERESTING 

Paper upon the Ha atlons of Intempemnce and Ufeln- 
Buracce. The average Risks and KJfpectuneyof L'lfeof 
the TemiiaratRand of the Intemperate. Fliyslolu^iCQl 
actiiui uf Ah:uhoJ ; stimnlatlngthe Nervous System, Re- 
tardinR theClrculatlou. Alcohol Oxidized In the System, 
loaomnla, ConRestion of the Lungs, Deterioration of 
Structure, Calculus, and Liver Diseases as results of 
Liquor. Extended Medical Tefitimony. Contained in 

SCIENTIYIC AMKltlCAX Sl'lMM-KMEN T. No. 1^,5. Price 

10 cents. To be had at thi» office and oi all newsdealers. 



P.VTIJrVT 



MViflzMH^ij 



SHAFTING 



Tbe fact that tfaia abaltlng baa 76 per cent, ^eater 
6tr«n£tb, a finer flDlsh, and Is truer to gauge, than aoy 
other In n»e reDdecBltundoubtei])7 the iDost econftmlcal. 

"We are also the sole manufauturera of the Cklkbrated 
Collins' P.AT. Coupling, and turnlah Pulleys, IliinKerBi 
etc.. of the most approved stvlei*. Price Hat mulled on 
apxjlientlon to jf>KKS & LAUOHI.INS, 

Tr Street, 2d and 3d Avenues, Plttstmr/rh Pa. 
190 S. Canal Street Chicuco,Ill., and Mllwaukle. Wis. 
J»" Stocks of this shafting In store una for sale by 
FULLER DANA A FITZ, Boston, Mass. 
GEO. PLACE & CO., 181 Chambers St., N. T. 



Pyrometers, 



For Bhowlnc heat ol 
Ovens, Hot Blast Pipes 



Holler Flue3,SuTjerlie{itod Steam, Oil Stitls, ^c. 
HB.VHr W, BULKLBY, SoieMiinufaoturer, 

li9 Broadwaj-, N. Y, 



Bound Volumes 

•r THE 

Scientific Ametican. 

At pi-ONCnt. I bave on hand tbo following bound 
'VoluTiM^g of the Sci K.vTiFic Asi EitiGAN, whlch I will pell 
at $lrtX) uach, either singly or by tbe Quantity. 



OldSkbies. 



Niw Sktiier. 



Sew Series. 



TOI.11....1 Coot. IVol.l... 1 Copies. Vol. 16.. S Copies. 
" W....1 ■' 1 ■• 2... 1 " " 16.. 2 " 

10... 8 " " SS.. 6 

11,.. S 
Vols, of the Old 
Series contain one 
year's numbora, 
and tbe N&v^ :S&- 
rlc.-^ fllx months. 



The books wlllbeseut by express on receipt of price. 
Address all communicatlonato 



iCo. BoxT73, 



Meir Tork. 




IIEFARIV!^ CEI.EItKA'l'EI) 

%i9 Screw Cutliiis Foot Lalhe. 

Foot and Power Lathes, Drill Presses, 
8cr«fl. Circulur und Band Suwa, Sntr 
Attacnmenta, Chucks, Mandrills, Twi»i 
Drills, Dogs, CaUpere, etc. Send for 
catalogue « outats for amateurs or 
artiBUnB. 

n. r. SHEPARD &- CO., 
S8f 90 A; »'^ El in St., 

(jinciun all, Ohio. 



ROCK drilling; MACHINES 
AIR COMPRESSORS. 

MANUrAOmEDBY BuRLEIChRoCkDrUL C . 
SFND FOR PAMPHLET FITCHBURG WASS. 



TO ADVERTISERS!'^ 



[ W« w(n send 

_ _ t ►licunte who 

do any newspAiK^r advertising, the i-risd eoexion of 

Ayer & SON'S Manual 

FORADFTilKTISEK**, lt^i870.pp Mor«cnmplete 
than nny wliiclk J'-nv* prpcfldedit. Givofl thenAmes. 
circillHlion. And adyertwing rat*9 rf several thousand 
newspspera in the United Statea and Canada, and 
contAins jnore information Of value to an advertiftur 
than Can be found in anyother publication. All lists 
have been carefully reviBed, and where Practicabla 
prices have been reduced. The special offers are 
uumerouB and nnuiuall^ advantageous. Be sure to 
Eend for it before speeding' any money in ne^'apaptir 
advertisinfr. Addr ss N.^V. AYER Oc SON, 
AnvEnxiBiNO Ao£KTS,TuueB Bail iii^, Pbiladfll|ibLia, 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

'i39 Broadway, N , Y , !j 3 Wate v St.. U«eton. 

THK WORTtllXGTON DUPLEX PCMPIP.'O E.VGINICS Pint 

W,^TKll Wo UKS—C.rapound.ConOenglTiKarH on-Con- 
densing. Dsedin over 100 WatoN\Vork9Station3. 
STiiA.ii PIT.M PS— Duplex and Single Cylinder, 

WATKB M£TKBB. OIL M.BTEBS. 

Prices iLai-cely Iteduced. 



DYSPEPSIA. BY Dr. C. F. KtmZE. 

Symirtoms. Appetite Diniiniahed. Stomach Digestion 

much slower than Normal. Constipation. Symptoms 

In Children. Chronic Caae.i. nyspepsia as caused by 

too miioh Food; br IndiBestible Food; by General De- 

run>?emeDt^ by Alterod Conditions or Innervation. 

Treiitmant. Houriahmunt should bu Easily Digestible f 

taken Little at a Time: and Digested before more la 

taken, Neceeslty of Few and Hain Dishes. Treatment 

■when Stomach is Overloaded. AtdinK Gastric .luioe. 

, Treatment in Febrile Diseases . Contained in Soikn- 

I Ti fir aji i:kica\ Siji'pi.kmb.vt No. 1 !i!l. Price lOtents. 

I To be had at this offlce and of all newsdealers. 



LAP WELDED CHAECOAL IRON 

Boiler Tubes, steam Pipe, 1/tght anil Heavy KorginKs, 
EUftines, Boilers, Cotton I'resses, Hnlllng .Mill and Blast 
tiirnaco >\ork, 

KEADINR IRON WORKS, 

201 buiitli Fourth at,, Philn. 



Wood-Working Machinery, 

Snch asWoodworth Planing, TonpTiinp, and Grooving 
Machines, Daniel's Planters, Rich;irdwi«n'n Patent Im- 
proved Tenon Machines, Morti>iilnL', Moulding, and 
Jiff-Saw Machines, and Wood-Working Machinery gene- 
rally- Manufactured by 

WPrHKRtiT. nnno. & RirjiARDgoN. 

3fi Saliahury Street. Wure^gtor.Masa. 
("Shop fornierl7 occupied by R. BALL & CO.J 



IMPORTANT FOR ALL CORPORATIONS AND 
I MANI'# CONCERNS. -JtfuerJtJ* TTntf^ll- 
niHu'S Time I>et«ctori capableofaocuratelycnn- 
trohiiip the iDotion Of awatchman or patrolman at the 
flJfferent fltfttionrt Of bisbeat. Soud forclivnhir. 
J.E.BUEUK^P.O. Box 979,11081011. IVTaM» 
N.H.— The suititf^ainHt Inihaoii-Ji-rfiiCn., of UHjIrYurkt 
waa decided in my favor, June 1(1, IHTi. ^jM^ tths 
assessed f^alnsttbem Nov. 11^1876, for »elIln^HVtntritry 
to the order of the court. Persons buving^ *>i' usinjj 
clocks Infringin on my patent will be dealt with ac- 



BOILER COVERINCS. 

SAVE 10 TO SO PER CENT. 

THE CHALMERS SPENCE CO., Foot East »tli St., Now Yovk. 



Friedmann's Patent 
IFJEOTORS and EJECTORS 

Are the Most Reliable and Economical 

BOILER FEEDERS 

j^nd "W^ater Conveyors 

IN EXISTENCE. "^ 

JIAXIJFACTOKED EXCI.UBITBI.V BT 

NATHAN & DREIFUS 

NEW TORK. 
Also Patent Oilers and Lubricators. 

!^eni1 for Caialoitue. 



f 



EXPLOSIVE DUST. A COMPREHEN 
sive description of the Dangers from Duat in varions 
Manufactures and the Cnuse of many fires. How com- 
bustible substances can explode, Spontaneous Combus- 
tion of Iron, Charcoal, aud I,ampbliiclc In Air. Flour 
l)u.'«t and Brewery I) usi Kxplnslnns. Kxplualiint* uf Ci>a] 
Dust in Mines. Containealn atTKxriKic: A..Mh:i(iirA\ 
Si'I'i>i.!-:mi-:ntNo. l!i3. Price 10 cents. To be Had at 
this office and of alt newsdealers. 




Steam Engines, Boilers 

AKD CIRCULAR SAW MILLS. 

KpwInI iDduotaieaU oa Goilera m 
ItngiDS BuilderK. All §lze3 from U 

to+yJH P.carriedlnstook. 

Frompishipmenta* specialty. 
fiend (Or CKt»)ogu«, 

Xrlc City iron Works, 

ERIE.FA-. and 
46 Courtlandt st . K. Y. 



ICE AT $1.00 PER TOj!V, 

The PICTET ARTIFICIAL ICE CO, 

JAM FTED, 

Room 51,Coal and Iron Exchange, P.O. Box 3083,N. Y. 



THE PHONOGRAPH AND ITS FUTURE. 

By Tho.mAS A. Eiusox. The instrument and its Ae- 
tion. DntablUty, Duplication, and Poatiil Transmission 
of PhontRraph Plates. The probable great utility of the 
phonograph In l«tt*r-wrltlng, Hu sineus Carrenpondenco 
and Dictation; Literature; Education; J>aw: Munlc ; 
Oratory. etc. Application to MuelCJil Boxes, Toys, and 
Cloiks- TelepTHphv tif the Future; the ri)an< tgraph 
a ad Telelihona ccmblned. Being it must intci9illiitc ami 
valuable paper bytheaothoranainvcntor of the Phon- 
ORmpb himself. Contained ia SciEKXiPir AMKnaCAX 
»Ul►l•LR.MK^■'I', No. VZ'%, Price 10 cents. To be had at 
this ofBce and of all new&dealerfl. 




BIR ILLS, 

For the bent ^fii/lcal and HnrUrm- 
UU French Burr Orlndlag MIIIh, 
Portable Flouring MIJIb. and Mill 
MachlnerTiUddi^Hfl the MacufaO- 
turor and Patentee. 

C. C. PHILLIPS, 

4048 Girard Aveime, 

PHILAIlEIiPHIA. 



BOG-ARDUS' P.\TENT UNTVERSAL ECCEN- 
TRIC MILLP-For grinding Bones, Ores, Sanfl. Old 
Crucll>lcs, Fire Clay. Guanos, Oil Cake, Feed, Com, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices. Coffee, Cocounut, Flaxseed, Asbestos, Mica, 
etc,, and whatever cennot be grounti by other mills. 
Alao for Paints, Printers' Inks, Paste Blackine. etc. 
JOHH W, THOMSON, aucceaaor to JAMES BOUJLB- 
DUS, corner o( Wblto and Elm Sts., New York. 






HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

¥. B. rRANKLIN 7. Pres't. J. M. ALLEN. Pres't, 
I, B, PIERCE, Sec'T. 



LCOTT LATHES, for Broom. Raie and Hoe Han- 
dles. S. CHILIS, 7a Chambers St. N. Y. 




MANUFACTURE OF BESSEMER STEEL 

and Steel Rails a-n pursued at the worka of Messrs. , 
Brtiwn, Bayley ft Utxon.Shefflfld. Ky C, B. Hiii.r.AND. 1 
A valuable and inatructlve paper. lU'ail before the Ir»n 
and Steel Institute. With Flveilluntrations: tlielMant; 
the riinoljts. Converters, the Inpot Pit, Blowing En- 
gin en, Ilydruulic Machinery , etCt Hotlilaat; Mode of I 
Wnrkinc:, Improved Manufacture of Steel Kailsi. Con- ' 
tained. in ScrKXTiFic Ahiericax Sl-I'I>i.k.u(!;.vt. No. 
1*244 PricelO cents. I'o behadatthlsofBceundofall 
newsdealers. 



•(Iflf t& GARY Si M EN 

"STEEL WIRE Of^^'DEECra™.^^^ ■ 
23^^ w^aasT EVEPV^STEEL SPRINGS, NEW 



NEWrlSKCir' 



INCRUSTATIONS ON BRICK WALLS. 

Ry WILLIAM TBAri'rwrXE. The various caaes: Bricks 
Btmed with Coal Kires; Sulphate of Maenesia: Darap- 
neaa; Effttct of cwnmon Mortar. RemcAies. Also 
Repartof Sub-oommlttoe.onthe same subiect. appointed 
by the University of Pennsylvaniy.. Contained in Stt- 
KxTiFic Amfric-aw 8 IP clkm ent No. I "23. Price 
iOceote. Tobehad at thla otSne and of all newsdealers. 



Steel Casting's, 

From V to lO.OOfllhft. weipht. true to pattern, sound and 
t^oHfl.of unequaled strength, tou^hnens and durability. 



An invaluable fiubstitute for for^^fnga or citHt-iron re- 

anirlTip three-fold strenj^h. Send fi^r circular & price lir" 
nKSTKltSTEti. CASTINGS Co., Evelina St., Phila, Pa. 



EMERY AND CORUNDUM WHEELS, 

for Grinding and f^iirfiining Metala and other material'^. 
By AjiTHfH li. BATtiHA X, F, C. S. A patifirread before 
the Socifity of Artft, Ijondon. KllesTChl olJttGrmdstoncs, 
ComiKisitlon of Emory, where found, Quality, Specltlc 
Gntvity, and Hardneaa, Mjinufacturn of The wheels, Km- 
pry Powder, Bufflnp, PoJlslilng, CuttlnR Pt>wor, Corun- 
dum. The Ma^iioPian or Union "Wheel, the Tanlte. the 
Northampton, the Vuhjanlte, the Climax, the Vifrifled, 
a porous wheel with central water supply, liifty usea 
enumenited to which the wheels are put. for Metuls. 
Stone, Tfletli. Mlllboarrt, Wood, Awate, and Brick. How 
to mount awheel. How to hold the work»and directions 
for various cluHses of work> Dlscuaaion aud questions 
proposed and answer&d. Contained in SciKNTlPkr 
Ai[K!ti('AN Si'T'i'i.KM>]NT. No. 1 :25> PrleR 10 CGHts, To 
X}& had aC this olflce and of alJ newsdealers. 



LBPPBL WATER WHEELS, 

With recent improvements. 
Prioen Oreatly Redncedi 

7000 in succesefal operation. 
FINZ Vm FlUrSLZI F0SieT7, 
Sent free to lliose interested. 

James Leffel & C»., 

Springfield, O. 
log Liberty St., N. Y. City, 




PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preservini? newspapers. 
miicaainey,and pamphlets. h;(fl "been recently improved 
and price reduced, sfuhscrlbera t^t the BciEXTiino AM- 

EltlCAN an:t SCIKNTlFrCAMKttlCAN-SUPFLEMKNTCanhC 

supplied for the low price of tl.5# by mall, or 81.25 at the 
office 01 this paper. Heavy fioard sides ; Inscription 
**SCI1!3NTIFTC AMERICAN," In gUt- Necessary for 
every one who wishes to preaerve the paper* 
Address 

MUKK & CO., 

Publishers Scientific American. 



CAVEATS, COPYRIGHTS, TRADE 
III AUKS, ETC. 

Messrs. Mnnn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act aa Solicitore of Patents for 
Inventors. 

In this line of bnsiness they have haJ ovbr thirty 
tears' experiekce, and now have uneguaUd facilUus 
for the preparation of Patent Drawings, Specifications, 
and the Fro^ecutiou of Applications for Patents in the 
1,'nttcd States, Canada, and Foreign Countries. MeesrB. 
Munn & Co. also attend to the preparation of Caveale, 
Trade Mark Regulations, Copyrightef or Books, Labels, 
ReisBiies, A&si^nmenta, and Reports on Infringements 
of Patents. All bueineB^ intfusted to tbem ie done 
with special care and promptness, on very moderate 
tenn?. 

Wceeudfree of charge, on application, a pamphlet 
containing fnirther information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents. Appeals, Reissues, In- 
friii;^enieiitH, Assign nents. Rejected Cseea, Hints on 
tlie Sale of Fatents. etc 

I'^orei^n I'ntetits. — We &Ibo Eend^fret of c/iarye a 
?iynolwiB of t'oreign I'atent Lavs, showing (he cost and 
merhod of Bcciiring patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country it? worth equally as 
much in England and some other foreign eountries. 
Five pateut8~embracin<4 Canad'iau. Englteb. German, 
Fr(!iich, siiid Belgian will secure to an inventor the ex- 
clusive monopoly to his discovery among aboat one 
iiiiNnKBD AND FIFTY MILLIONS of the most Intelligent 
people in the world. The facilities of business snd 
s^eain communication are such that patents can be ob- 
tained abroad by our cittzens almost as easily ae at 
home. The expense to apply for an EnRlish patent is 
$75; German, $100; French, $100; Beig:ian, 8100; Cana- 
dian, 8'50. 

Voiiias of Pffte>((»*— Persons des'iringf any patent 
issued from 1836 to November 3$, 18GT, can be atipplied 
with ofHcial copies st reasonable cost, the price de- 
pendingupon the ex:tent of drawings and length of 
spcciftcations. 

Any patent issned since November 37, 18*7, at which 
time the I'atent Office commenced printing tbe draw- 
ings and epecificulions, may be had by remitting to 
thisoftlcc gl. 

A copy of Iheclaims of any patent isaaed Fiuce ;I836 
will be furnished for $ 1 . 

When ordering copies, pleaee to remit for the t=ame 
SB above, and slate name of patentee, titl^of inven- 
tion, and date of patent. 

A pamphlet, containinf; full directions for obtaining 
United States patents ?eiit free. A handsomely bound 
Reference Boos, gilt e(i;^s, contains 140 pagaa and 
msny engravings and tables Important to every pat- 
entee and mechanic, and i s a uaefu 1 h andhook of refer- 
ence for everybody. Price 25 ceute, mailed free. 

Address 

MTJNS & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N, V. 

BBANCB OFFICE— Com^ of F ttnd ttk Streets, 
Washh\Qton^D. C. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON A CO.'S INK. I'enth and l^m- 
bard Ste., Philadelphia, and 59 told St., New Tork. 



'1878 SCIENTIFIC AMERICAN, INC. 



